Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 -

| ’ s O 0P .
77 ppocessme O : <

INFORMATION REPOKRS INFORMATION
CENTRAL INTELLIGENCE AGENCY

REPORT

This A the Nati Def. of the United States within the of the Laws, Title
18, UB.C. SBecs. 793 and 794, the or of which in any to an rh person 1is prohibited by law.
8«E~C«R-E~T 25X1
COUNTRY USSR REPORT
SUBJECT Trensmittal of Soviet Sclemtific DATE DISTR. 29 July 1957
Publications
NO. PAGES 1

REQUIREMENT
NO. RD C-1157

A 25X1
oATE oF REFERENCES MT‘{{CHMENT(SINW

MICROFILMED 9™ L5x1

PLACE &
DATE ACQ.

\ unclassified Soviet scientific publications,in RussiarJ

-1. Paleobotanicheskiy Sbornik, Moscow, 1953.

2. Abastumanskaya Astrofizicheskaya Observatoriya, Gora Kanobili, Byulleten
Issues 12 through 17.

. Geologiya Kamchatki, 1957 (Sbornik Statey),

3
b, Devon Zgpadnogo Pfiuralyas , Leningrad, 1952.

5. Ocherki po Geologii SSSR, Volume I, 1956, and Volume II 1957, Leningrad.

6. Katalog Deystvuyushchikl. Vulkanov SSSR, Moscow, 1957.

T. Stratigrafiya Chetvertichnykh Otlozheniy i Tstoriya Razvitiya Kasplyskogo
Horys, Maseow, 1957

8. Byulleten Stalinabadskoy Astronomicheskoy Observatorii, Numbers 18 and 19,
Stalinabad, 1956-1957.

9. Geologiya Nefti, Volumes 3,4,5,and 6, Moscow, 1957.

10.. Trudy Moskovskogo Instituta Inzhenerov Geodezii Aerofotosemki i Kartografii,
Moseow, 1957. i

11. Nonionidy, Kassidulinidy, i Khilostomellidy, Leningrad, 1952.

12. Spirillinidy, Rotaliidy, Epistominidy, i Asterigerinidy, Leningrad, 1953.

- 13. Standartizatsiya, Volumes 1 and 2, Moscow, 1957.

14. Podzemnaya Gazifikatsiya Ugley {ezhekvartalnyy Byulleten), Moscow 1957.

, 25X1

ATT4
s, "C'?II.MENT(S).‘ . s
S-E-C-R-E-T MICROFILMED ’ ;}M_

. /
state | amwy | x [navy | x jare [ xrer [ lnec [ |oRREv[x] |

(Note: Washington distribution indicated by “X"; Field distribetion by “#.)




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 =+

MMUHUCTEPCTBO BHCIUETO OBPA30BAHUA CCCP

~ TPVAbBL
MOCKOBCKOTO MHCTUTYTA | |
 MHKEHEPOB TEOAE3MM | ||
~ A3PO®OTOCBEMKM * |

M RAPTOTPASHAM ... =

BHIVCK

29

"TEOXE3HUI AT
1957

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

- MOCKOBCKHWM HHCTHUTYT HH)XXEHEPOB TEOIE3HH, ASPOPOTOCHBEMKY
W KAPTOTPA®IH

i
i MVHHWCTEPCTBO BBICHIEI'O OBPA30OBAHHA CCCP
|
|

TPY bl

MOCKOBCKOI'O UHCTUTYTA WHXKEHEPOB I'EQJIE3MH,
' A3POPOTOCBHEMKHM u KAPTOIPA®UU '

BBITTYCK 25

3AMEYEHHbIE ONEYATKHU

Crpanuna| Crpoxa Haneuaraso JomxHo 6bITb [To sune
et 2
37 4 amsy | = ]/ %2 n(n+2) (n+1). = 152— n(n--2)n+1). ABT.
cilfi—i 6i(n— i 1.
40 3 cBepx . Vei(n—it1) o Pen.
R B o s TR ETFLRTY e

Tpyam MUUTAuK, Boin, 25,

M34aTe/IbCTBO T'01E3HUECKOf JHTEPATYPhI
MOCKBA * 1957

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

OTFJTABJIEHHUE

leaéﬂmen ®. B. O BBeneHsu B cbomTpa‘chJopwarropax AOMOJNHUTEJNbHEIX JAe-

UCHTpallW#i neratwea . . . ... ... 8
Asresuny B, H. <1>orronp0frpaucrop S §
Ceamxanosuy B, [. Yuer OMHGOK MCXOINHHX NAHHLIX B HOJMroHOMeTpua . . 23
Koznos B. II. O coBmecTHOM ypamnoxsemnaawn HPI'Be.'leprIX ceTell pPasIHYHBIX

KJIacCoB . . . . . . . . .. . o T 1
Bbamaasuwr JI. A. HoBmil MeTon HuBEJHDOBaHHA IlIlI kmgacea . . . . . . . Ol
Brynoea U M. O6 n3veHesm# OMHGKA B 3aJaHHOM Hanpameﬂau S 1
Beaosa H. A. O NpAMEHeHWH OPEHLANS Hecao6omroro UJaBaHHS IJIA HHBEJ’[HIPO-

BaHHs 4CTPOHOMHUECKHX HHCTPYMEHTOB . . . e e . . 67
Yepaauges [ H. Tunn coudasnHHX Kapr CCCP B
Penaktop A. 1. MasMuwBuIH Texn. penaktrop B. B. PomanoBa
Pepaxkrop #sg-sa JI. M. KomapbkoBa Koppexkrop A. U. CMuEpHOBA

T-00689 Canano B uatop 29/VIII 1956 r. flomm, k meuatu 4/I 1957 r.

dopmar 6ym. 703108V 5.  Bym.n. 2,6 Ileuw.n.5,25. Yca-neu. a 7,2. Yu-usn & 4,6.
Koauy. 31t B . a1, 35000, 3ax. Ne 544. Tupan 1300 sx3. llena 3 p. 20x.4-nmepener 1p.

PuxoKan Kaprdadpuxa, Anrowasac, 43.

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

TPYbl MOCKOBCKOI'O MHCTUTYTA UIDKEHEPOB I'EOJE3UH,
ADPOPOTOCHEMKN 11 KAPTOI'PAGUU
Brmyex 25 1957 .

Kadenpa d¢ortorpammerpun

[podeccop noxrop texu. nayx @. B. Apobdoiues

O BBEJLEHHH B ®OTOTPAHC®OPMATOPAX JAONMOJHUTEJbHBIX
JAEUEHTPALHN HErATWUBA

O6mue nosoxenud Ilpu TpaHcHOPMUPOBAHHHE A3POCHUMKOB H2
oToTpanchopraTopax CoOMIONAIOT TeOMETPHUECKNE H OINTHUECKHE YCJIOBHS,
Tak, Hanpavep, npu pabore ua GoabmoMm (oToTpanchopMaTope, IOMHMO
BBEIeHHsT TPAHCMOPMALHOHIBIY YIVIOB H COGMIOLEHHS VCJIOBHI CONPSIKEHUS,
noTpedyeTcst enie BReJEHHE NeUCHTPAIHM HeraTHBA I CMENleHNst ero Baofis

Xz

/ / %
/f/
{ VE/
e /
X’ 3] // yZn
P - XZ
W2
Pue, 1

[IABHOH BEPTHKAJL & TAKOC TIOJIONEHHE, TIPH KOTOPOM TVIABHAS TOUKA HErd-
THBAa (PHC. 1) pPACHONONHTCS OT TOUKI TJABHON ONTHUCCKOH OCH #Ha pac-

CTOSTHHU
COS vy
mo=— —f"— £ cosa, ),
sin %o \COS vy,

KOTOpOE JIsl YBOJMUEHHS Npoekiur 1 X uMeeT Bu

fk @

mo=— —=%_(1 - cos ag)*. 1

sin ao( 0) ()

B srom ciyuae npu mIocKofl MECTHOCTH TOUKH A3PDOCHUMKOB H COOTBET-
CTBYIOLME MM TOUKM IVIAHIUETKH (BBIKOIHPOBKH € nlanurera) COBIANYT,

B cratee paccmarpusalores Aeopmanuy M306pakenus, KOTOpbiE IPO-

H30MIYT NPM BBE/CHHH IIONCPEUHBIX W INPOAOJIBHBLX Jenenrpaurii sa cuer

HapymIeHnst CTPOTHX VCJIOBHH TPaHC(hOPMHPOBAHMS.

* Jlasiee cuMTaeM NAKJIOH TNABWOH BEDTHKANH PARHLIM
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DToT BONpPOC C PA3JHYHBIX TOYSK 3DEHHA DPACCMATPUBAJCH ABTOPAMH!
JleGeneprm, I'. B. Pomanoeckum (B xypHaie «[ eogesuct» eme Ko 1941 r.)—
B OTHOWEHHH TPaiCHOPMUPOBAHHS A3POCHMMKOB TOPHOM  MECTHOCTH,
B. A. BopoauuniM (B cOopruke crateit IYTK, s XXXI, 1950) — B orHo-
LIEHWH CO3/aHHsi KapTorpaduueckux npoekuuit u mpudptos. Caepyer orme-
TuTh paGory B. A. DBopoiauHa B HayYHG-TEXHUYECKOM OTUYeTe HHUWUT AuK /
3a 1951 r. «CoBeplueHCTBOBAHHE TEXHOJOTMH COCTABJIEHHS H IIOATOTOBKH i
KapT K M3JaHHIO» M HAay4HO-TeXHHUueckHit oTuer mpogeccopa H. A. Ypmaesa
3a 1954 r. (3 UHUMTAuK) na temy «Teopust npeoGpasosaHus xaprorpa-
¢duyecKux IpOeKIuil».

ABTOp Wccsenyer BOIpOC ¢ (POTOrpaMMeTPHYECKOH CTOPOHBI Ha OCHOBE
CyLIECTBYIONIMX (OPMYJ CBS3d KOODJMHAT a3POCHHMKA M MECTHOCTH. DT
HMeeT 3HAueHHe KakK JUI ONpeJeseHHs TOYHOCTH TPaHO(DOPMHpOBAHHS, Tak
¥ JJIsi ONpefeleHHs BO3MOXHOCTeH (IMana3oHOB) HOBBIX BHIOB TpaHC(op-
MUDOBaHUS JJ1s (OTOrPAMMETPUUECKHX M KapTorpaduyecKux nene,

O6parumcs cHasana k Bonpocy rpauncdopuuposanys I poxa (ctporue
¢Bsi3kH), a sarem 1l poma (mpeoGpasobanHble CBSI3KH). O6a Buma TpaHChOp-
MHPOBAHHS MOXCHO OCYLIECTBUTb Ha GoibioM (ororpancpopmarope (®TD)
— TtumMyHOM (potorpanodopmarope 11 poxa.

HJomonHuTeJdbHBE XeULeHTPaANHMH HeraTusa BAOJD
TAaBHOU TOPH3OHTAaJU OCBeTHM YepTeX NPAMOYrOJbHUKA, YIOKEH-
HOrO Ha 3KpaH (oTOTpaHchOpMaTopa, W MPOSKCTIOHMPYEM ero HioGpaxenue
HA HEraTHBHYIO INIaCTHHKY, DachosioxeHHyIo B kaccere. OH u3o0pasurcs B
PHLe Tpamenud. ECan NOJyYeHHBIH HErats CNPOSKTUPOBATH HAa 9KpaH, TO
[OJAYYHM CHOBA NPSMOYTOJBHHUK.

CMellleHre HeraTHBa BOJb HalPaBJIeHHs X1 WJIM T1apaj/IeNbHOr0 eMy
HANDABJEHUS X; BbI30BET Ne(OPMALMIO H306DaXKEHUS BROJD oceft X; u X,
HO JJIMHBI CMEINEHHHIX OTpeskoB Y1 M Y, coxpaHsrcs, T. e. B pesyabrare
TIOJIYUUTCSE POMO.

Il YCTAHOBJHHsI PAa3MepPOB HCKAXEHHs (DHIYpbl yCTAHOBHM KOODJIH-
HATHYIO CBSI3b MCXOJHOTO NMPSAMOYIOJNbHUKA C €r0 nzobpaxenneM (cM. puc. 1),
a /IS BBLIBOZOB HM3-3a CHMMETDHM HacTedl IIPsiMOYrOJbHHKA BO3BMEM TOJLKO
€ro MOJIOBHHY.

Hanumem
b [ )
Y, coso  _H _—
1 sorm T Yisine
Yo A (3)
Y,cos 0 H Y,sin .
cos w
X1 fo (4)
X H o
! gt Nasine |
E Y | — ®)
Xe — Yy 8inw
cosS w

TIpu BBeleHMH JAeleHTpauuu AX HeraTHsa, HalpHMep IO HATPABJISHHIO
CTPEJKH, TIOJIYYHM YPaBHEHHS

B - - e —, (6)
Yicosw Y, sinw
S, R @)
Yycos o COI:w —Y,sino
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X Ax
e ®
1 o T Yisine
X Ax
R ©
2 wosa T Yesino
Touka O cmecrurest Ha BesqmuuHy AX, ONpefessieMyio U3 YpaBHEHHS
AX _0S
Ax T f,
A
Ax  H

Hosble xoopaunatel Xy’ ¥ X,' HOKA3BIBAIOT PasMep MCKaKeHHS (DUTYpEL
[Ipnpasusis ypasuenus (4) u (8), (5) w (9), nonyunm

X; X, 4 Ax
‘Xf1 — XII »
Xy Xy +Ax
Xe XY
Orcrona nafinem
. X+ Ax ,
X, 1 tl X, (109
. X Ax
X, = ﬂ_j;__xg. (11)

Yros Hax/oHa GOKOBOH JIMHHH H300DarzKeHHs OMPEACHSIOT U3 hOPMYJIH
X — X,
tgy = A2, (12)
V17,

Ilpu sToM mist popmyssl xsagpara, korma Xy ==X, = 2V, =2V, = X =
== 2Y, nonyuum

Ay XN
tgy—= Ax P (13)
Tax xax paBHEIM OTpe3KaM BAOJIb JHHHE X1 H Xs, TApPa/JIEIbHBIX IJIAB-
HOHl TOPHMBOHTAJM aSPOCHUMKA, HA SKPaHe COOTBETCTBYIOT DABHEI OTPE3KH,
TO BMECTO IIPSIMOYIOJIbHAKA (HJIHM KBaAparta) IOJYYHM POMOEL
Ilpusenem $opmyny (13) B Gosmee ymOGHBIH BHA, [JS HEro MOJACTABUM
B Hee 3HAYCHHS X1 U x» n3 Gopmyn (4) m (5). Tak xax mia KBampara
X1 =Xy =2Y,=2Y,, o npu H = f, = F* noayuum:

F . F .
gy — Ax XiF (gt Vasino) = X, F (Lo visine)
T X 7P )
HJAU
TgY:A—F/ysin . (14)

* O6Gosuayenue /' NOHANOGHTCS madgee.
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[To stoft hopMy.Te MOKHO PeIlHTb Pl (pomrpa\merpmecxnx U Kapro-
rpauuecKHx 3ajad.

1. Aspocuumok uMeer Haknaod 5% f, =100 mm. Tlpu mpoekTHpOBaHUH
a’pocHuMKa (B NMPOEKTOpe, B MYJbTHILIEKce) o merody I poma (T. e. crpo-
roil C3513KH) Ha dKpaHe BOCCTAHOBUTCSA

a a MJlaH MEeCTHOCTH, NPeANtONOXKHM, B BH-
! ¥  Je KBajpara.
a I [Tpu mOmONHHTENBHOH NONepedHok
v’ eleHTpanun Heratuea Ha Ax =30 mx
a a MOJIYYHM IOBOPOT <CTOPOH COMJIACHO
' topmvae (14) una yroa y=1°30".
Puc. 2

Ha puc. 2 npepncranieHbl HCXOZA-
HBIH KBagpatr U poMmO, TOJyYeHHBIH
[oC/le BBEACHHS AONOJHUTENbHOH NeUEHTPalHU BJACBO HJIH Brpaso 1a 30 ma.

Takum 06pasoM, caydadHell HAKIOH a3POCHHMKA 10 d° OTKPLIBAET BO3-
MOXKHOCTh He TOJBKO €r0 TPaHC(OPMHPOBAH:S, HO U «poMOHuecKoro» gedop-
Muposanusi, Dcojiee HarisaHo Taxkoe JTedopMUpOBaHHE BHAHO TPH CXKATHU
WM pacTsDKeHHH (UTYPBEL. ITO MOMET OKa3aThCsd HEOOXOAUMBIM NPH TPaHC-
(POPMUDPOBAHMH a3POCHUMKOB PABHOMEPIO HAKJIOHHOH MECTHOCTH,

I1. MuxpozeuenTtpauiisi B crepeopororpammerput. Ilonoxum, d9ro aspo-
CHUMOK, MMEIOUIHi HAKJOH, BXOJAUT B COCTAaB CTEPEONApPHl H TOYHOCTh €O-
cTapadwollell napajsiaxkca npunara pasHodt 0,01 mm. Torpa mpu xoop-

auHate x (y) B 80 mm JonyckaeMble ViJosble OWHOGKH He JOMKHEL Ipe-
BCCXOJUTh

_ 0,01
T80
[loacraBass y B dopmyay (14), noaydum AONYCK AJs AELEHTPALNH
_F-x
Ax= o (15)

Ilpy w =3°u F =100 mm

Ax =025 s Hﬂ
. 0’

[II. Co3nanue xaprorpauueckux Inpoex- o F
UM H HaKJOHHBIX TPHGHTOB H3 KBaJApaTHOI W
(RJM npsiMOyrosibHOH) (DOPMHEL v
a) Ilpumenum dororpanchopmarop OTH, y
npoexkrtypylounii no meroay Il poma. Ilycrs HeF ‘

yroJi HaKJIOHa KBajapata pased . Torja, umes a
B BHIy, 4TO TNpH yBeJduueHud | X 3HaueHue
a = 2f (puc. 3), noaydum

F=2f"cos % (16)

Puc. 3
Tak xak B .6oabwom (pororpaHchopMaTope HAXOIUTCH OOBEKTUB «JIyu»
¢ ['=180 mm, a yron ® MOXHO B3sTh He Gojee 40°, TO MOJyuMM HOpMaJib-
HYI0 JAelledTpanuio (lepBoHavyasbHas YCTaHOBKA a3POCHUMKA IO METOAY
I pona)
mo, = 360 - 8in 20° = 119,12 mn
H
F =360 cos 20° = 338,4 ux.

TIpu BBeJeHWH JOMOJHMTEIbHOH JeueHTpauuu, Hampumep A =60 mxr,
coraacHo opmyse {14) Halizem

6
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60 - sin 40°
gy =""g354 ~ 1%
OTKYyJaa CJACAYET, YTO HaKJOIM 7Y CTODOH KBajpaTa CTAHET PAaBHBIM
v =6°50".

6) Tlpumenum KopoTKO(OKYyCHY!O ycranosky. s yseanuenns X u
dopmara nzoSpaxenus 180> 180 mm MOKHO HPUMEHHTD 00beKTHE ['==100 ma
¢ yraom go 60—70° (no jguaronann u3oSpaxkenus). B srom ciyuae B3auM-
HBIH Yo/ MeXRy CONPSKEHHBIMH ILIOCKOCTAMH HETaTHBAa M dKPaHA MOKMIO
noBecty 1o 80°, a Aeuentpaunmio mist oGbekra pasmepom 90XX90 mm —
Ko 40 ma.

Torxa o Qopmyse (16) nomyuum sHauenne F = 200 - cos 40° = 153,2.
[losToMy HaksoH Y GOKOBOIl CTOPOHB M300paxKeHus coriacHo popmyse (14)
Byzner pasen

v = 14°30’,
T. e, 01 MOMeT OLITh OOJbLIMM, UeM B HOPEALILYIIEM IpuMepe.

Ua concerasienust npamepos 11 a w6 BUAHO, UTO JJIS TeJIEH TOJTyUeHNS
MaKcuMasapHoH JleopMaiun W300pakKeHHs Haj0 NPUMEHSITb MIHPOKOYTOJb-
HBIH 00Bbextdn mopaaka 60—70°, uro ofecneuuT Xxopomyio (oromneuars Ha
skpane. Pasmepol pororpancdopMatopa npu sToM OyRyT HEGOJIBLUIHMH.

HJomoJdHHTCABNBC ACUEHTPANMHUHT ad3POCHMMKA, BBO-
AUMBICG BAOJbL erTo raapuoil seprukanau [lpy BeemeHun me-
pentpanun Ay dopmyiast (2), (3), (4), (5) noayuar s

Wi + Ay: fk (17)
Y{'coso co’:w 4 Y,sino
Yo — Ay — fk (18)
Yycoso A yrsine
cos w

X h (19)
X r H , s

U oset Y,/ sinw
Ay S (20)
Xy LA Yysinw

COS
U3 s1ux HOpMyJ MOKHO HATHCATh

Ay oxy
Y/cosw X/ 1)

Yo—Ay _ x,
Yy cosw X, (22)

JKesasi COXpaHUTb HeHsMeHubiMM Koopjuhatel X, T. e X/ =Xy’ =X,
HEOBXOMMC cHAvalda onpeaesuth no Gopmymaam (17) u (18) 3nauvenud
Y1/ H YQ,

- H(y, + &)
Y= osalfeoso— (o, + Ay)simol 23)
- H(ys— Ay) ©24)

2 Cosw[feosw + (v, — Ay)sinw]’
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Kpome roro, no ypasuenusm (19) u (20) umeem

H, x,
fk cosw — (y; +4y)sinw ’ (25)
X, = 1, X (26).

frcosw + (y, — Ay) sinew
CpasnuBast X" = Xy/, cjieiyer H3MeHHTb 3HaueHUe ®, uToObl NOJNYUHTH
H, x, H, x,
Sreosw,—(y,+Ay)sin v, fk cosw, + (y,, — Ay) sin ‘”1

HIH
X3 — X2
frcoswm, — (y, + Ay)sinw;  f,cosw, + (¥, — Ay)sinw, ’
X_fi—htatge,
Xo  Sit(Ya—Ay)tg e’

OTKyJla HMeeM

JACED '
B L G &) F w0 F I @7)
Téneps u3 opmya (23) n (24), samenss H = f,, nonyuum
- fe 1+ 4y)
n'= cos w, [ f, cos :‘;1 - (Y11 Ay) sinw,]’ 28)
211: fk (J’z - Ay) (29)

cos v, [f,cosw, + (y, — Ay)sine] ©

Taxum o6pasom, kBagpar 2X X 2Y mnocjie NPOEKTHPOBAHUS CTAJ NPAMO=
YrOJIbHHKOM DPasMepoM

2X (Y, + Y, (30)
CnenoBate/ibHO, BHIYMCJATH IIPSMOYTOJBHAK HAaZo no dopmyaam (27),
(28) m (29).
Mpumep: f,=100 un; X=50 mn=7Y, w=0>5° 1enenrpanus
4y = 30 mm. HoBoe 3naueHue yraa o, pasHo 4°50’.
Hopbie snauenus Xi” u X5” MOXKHO NOACYMTATL NO (DOPMyJNaM THNA

(25) u (26)
Hx1
X kaOS u’l-(J’1+AJ’) sinw, (1)
HIY
y_—. Hx,
P T fucosw, + (v, — Ay)sino, (32)

IToacuers! MOKa3BIBAIOT, UTO NPH BBEIEHHH NONOJHHTEJbHOH IEleHTpa-
nud Ay = 30 mm 1 HOBOM yrile HaklOHa ©;= 4°50’ npoHCXOMUT TpeBpalie-
HHE KBaJApaTa B PACTAHYTHIH (MK CHKATHIH) TPAMOYTOJBHUK CO CTOPOHAMH X,
yBeJIHueHHbIMH Ha ~ 1,3 mm (mias X = 50 mn).

[Tostomy Heo6x01mMo BMeCTO [/ B3siTh HOBOE BHAYEHHE, OIpeenaseMoe
H3 ypaBHEHHA

X H=X,"H, (33)

X
1=)—(:f/

OTKyZa

H H,
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rae
X ,
<= K. (34)
B marxoM cayuae kos(ppuuuent K pasen
50
K= 513 — 0,97.

Hosoe smauenne BbICOTHl F; paBHo
H,=0,97 - 100 =97 mn.
Onpegeiy  yaausenue Gpurypsl. Corjiacio ypasHennsaum tuna (23) n (24)

v o__ Hl(yl + Ay)
Y= cosw, [fcosw, — (y, -+ Ay)sine]’ (35)
v = H,(y, — Ay) (36)

T coswy[fcos w, + (¥, — Ay)sin o]

Hosas ¢urypa Ha dkpase uMeer Bu npsivoyrosbhnka 100X 102,19 um
Ha puc. 4 moxasaH HCXORHBIH KBampar

¥ €ero 1peo6pasoBaHMs B PAs3JHUHbIE IIPSIMO- 7 z
YTOJBHUKH. a

Takum 006pasoM, npecobpasoBanne KBal- «
pata B IPSIMOYTOJbHHUK 0€3 H3MEHEHHS IJIHI . . .
HX OCHOBAHHA peulaercss myreM tpex asu- |19 9 (90
JKeHH: JOMOJHHTENbHOR HeleHTpalue, us- a a a
MeHeHHeM yIVIa IIaR/JOHa CHUMKA H H3MeHe- Puc. 4

HWEM BBICOTHI I@HTPA NPOEKTHDOBAHHS.

Hccrenopanne MOKA3aJ10, YTO Jaxe B Cyuae yIyla HakJiOHa a’pOCHHMKA
0 5° yxe BO3MOXKHO 3aMerHoe BhITArHBamue ksaapata 100X 100 mam na
2,19 mm (nmpu Ay = 30 mm). Boabiue HaKJIOHBI KacceTsl (ororpancdopma-
TOpA IPH ABOHHOM TPAHC(OPMHDOBAHUH AAAYT CxKaTds GOJBIEro pasmepa.
34ech OCTAeTCsl B CWJe NpelJiokeHHe 00 HMCIOMb30BAHAM MIHPOKOYTOIbHBIX
O6BEKTHBOB.

[lpu TpancdopMupoBaHuy Ha Go/abwoM gororpanchopmarope (1 poxa)
YIiL ® W ®, OPHOGPeTyT ropazno Oosbllee 3HAUCHUE, NPU 9TOM JAENEHTPA-
nmio Ay caeayer 6path XONOJHHTEIBHON 1O OTHOMICHHIO K OOBIYHOH IeleHT-
panuau, onpejenasiemoil no popmyse (1).

BoJlee CJIOKHEIE HCKAXKEHUsT (DHIYD MOJAYUaTCS TIPH CyMMAapHOM JAeHCTRHE
oBoux BUXOB JeueHrpardi, Paccmorpenne ux uMeer OoJbHIoe 3HAUEHHAE JJIS-
Hesielt B3aUMHOro TpeoOpasoBauHs KapTorpa(UIeCKHX IPOeKIMH.
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TPYIbl MOCKOBCKOTO VHCTUTYTA UHDKEHEPOB T'EOAE3N,
AIPOPOTOCHEMKN U KAPTOTPAGUHN
Buoiryck 25 " 1957 .

JlonenTt kamannar TexH. nayk B. H. Aszesiy

®OTOMPOTPAKTOP

B MUHWTARK 3aKOHUEIO W3POTOBJCHWE W HCCJAEAOBAHHE HOBOIO (OTO-
IPAMMETPHUECKOr0 NPUOOPd, 1ICAYURBILCIO HA3BAHHE doromporpaxrop. B o1-
JIAYHe 0T COBIUHOTO TPOTPAKTOPa — IPHOOpa, MHPOKO NPAMEHIEMOro THAPO-
rpacdaMu I pelieHusi Ia JuIape oOpaTHOH 3aceuku rpado-MexannIecKum
1yTeM JHUIb TO TPeM HANPABJCHUSM, (POTONPOTPAKTOP PElfaeT STy Ke 3d-
Jauy 1o JIoGOMY MPAKTHUECKH BO3MOMKHOMY UMCIY HanpaBieHUH; DU 3TOM
CaMo pPeUIEHHE BBITOJHACTCH ONTHKO-MEXaHMIECKUM TYTEM. Dcxu3Hasg KOM-
noHoBKa (poTOMPOTPaKTOpa B PaspaboTKa TEXHHICCKUX VCJOBHH Ha JIPOSKTH-
POBAHHE BLITOMIEHE ABTOPOM TP yuactun jou. M. C. Mypasbesa. PaGounc
UEPTEXKM  M3TOTOBJIEHBl  KOHCTPYKTOPOM — MHIKEHEPOM B. H. ITpsnuioBsiM.
Tlepasi mopest mpudopa, KaK MoKasaau JaboparopHbie HCCASLOBANMA A
ONIBITHO-IPOH3BOACTBEHHAST padord, Tposlenansbie B 1954 r., oxasanach He-
JOCTATOUHO Y OBJCTBOPATE/ILIHON,

Becxoit 1955 r. yueGHO-TPOU3BOJCTBEHHAs — MaCTepCKas MUUTAuK
H3MOTOBHJIA OTBITHBI OBpasen BTODON MOAJNM TpUOOpa, BIOJHE YLOBJIETRO-
pAIUMHA CBOEMY HA3HAUEHHIO.

Ilesn W3rOTOBJEHHES IPUGOpa—-aibreiiniee TGRBIIEHAE TOYHOCTH 06pa-
BoTkH OBpaTHBIX (POTOrPAMMETPUUCCKAX 3aCeueK, BBHITIOJIHAEMBIX B TOPALKE
reOle3HUecKOll PUBA3KE TIpoMepa TIyOHH sxomotoM™. JlocTuraercss OHO 3a
CYeT OTKA3a OT NPOBECHHs BOCCTAHABIMBAEMBIX HATPABJIECHHHA BPYUHYIO, Kax
3TO JeJaeTcsl TIPH H3POTOBJCHHH JIYUeBBIX BOCKOBOK, HCIIOJIB3YyeMBIX s pe-
enns porozaceyer TpaPUUECKUM TTYTEM.

HoBslil npu6Op THO3BOJSET KAMEPaJbHO BOCCTAHABIMBATE CBASKY NPOEK-
THPYIONIHX JIyueil, CyIeCTBOBaBIilvio B MomenT dororpaduposanus. I[lpu
9TOM BOCCTAHABJMBACTCS HE BeCh HYUOK, a JIMIIb Beep JIywed, Hemocpeact-
GEHHO ONpe/IeJIAIONINK JIPOCTPAHCTREHHOe ToJI0Kenue Qoroanmapara B MO-
Ment cpemxd., Iast aroro 3a 0o0bexT oOpaTHOR INPOEKUUM IIPHHUMAeTCA He
TOJJIMHHBIA HeraTs, a MaTpHuua adCcIuce.

Matpuua abennce (pue. 1) npencrawisier CGOOH CTPOUKY IIYaHCOHHBIX
[POKOJIOB B HUePHOll IJIEHKE ¥ SBJSETCS TOYHOH TeOMeTpPHICCKOH Konuel
TOJBKO TOH YaCTH Heratupa, Kakas JoKIA HCIoJMb30BATECH JJIS PelleHUs
oGpaTHoll (pOTOrpaMMerpHyecKoil 3aceuxn. MaTpuiEl aGenyce HSTOTOBRJISTIOTCS
B npolecce AEMUQPUPOBANHS HeraTHpon (poTo3aceuex Ha (oTorpamverpuue-
CKOM TIpHOOpE — MPEUH3HOHHOM CBCTONYJbTe™ . '

B koMmmjekr Qoronporpaktopa (puc. 2) BXomsAT: mpoekrop [, paGouni
crod 4, 25 QUKCHPYIOIIHX 9KPaHOR & M 4, MECATh TPY3UKOB € UrONbUYATHIMU
LIHnAaMu, a TakKe apa tpamchopMartopa Ha 220/127 6 miist oOUiero JeKkrpo-
iitauns u Ha 127/13,5 6 — JJAS NUTAHAS MHHHATIOPHBIX 3JEKTPOIAMIOUEK.

% (M. craThio o B, M. Aprcasuua s Tpynax MUMIAuK (smm. 19, 1954).
w6 Oy, oetathio pol. B, M. Awsresmua u (pygax MHUKMTAuK (smn. 26, 1957).

11

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8
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Puc. 1. Maxer Matpuus as pemenus $oTo3aceuex
(ymerpimeno 8 2 pasa)

i
E
Puc. 2. PaGouuii xoMmiext (boTOmpoTpakTopa l
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TaKTHKO-TEXHMYECKME. AaHHbIe (OTONPOTPAKTOpPA

DJIeKTPOIMHTAHNE: HEIIOCPEACTBEHHO OT CCTH ¢ HaNpsiKeHHEM 100 u 127 s,
a nmpu HampskeHuu 220 6 uepes. AOMOJHHTENLHBIH TpaHcpopMaTap
220/127 6. PaGouec HanpsykeHue JaMIOUeK IoAceeTa. 13,5 6 nosnyyaer-
cd ¢ MOMOIIBIO CIEUMANBHOTO TpaHchopmaTopa, MOCTOSTHHO BRIIOYEH-
HOIO B 3JEKTPOCXCMY Hpudopa.

Magcumadbias norpedssiemasi MOmHocTb: 150 67.

Jluanason OTCTOSIHMI NPOCKTUPYIOILETO GTBEPCTHSI OT MATPUIbl a0CHucc:
or 95 1o 115 mm.

Juamerpni npoekTupylommx orpeperuii: or 0,2 po 1,0 mm uepes 0,2 man.

Tounocts orcueron ne wikajgam: -+=0,05 an.

CXOIMMOCTb YeTAHABIMBACMbBIX OTCTOSIHUE LeHTpa npoekuyuu c | doroanna-
pata 0,10—0,15 ma.

MaKcuMaZibuo 1BO3MOMKIIOe WHCJAO0 BOCCTaHABJIMBAEeMbIX Jyuefi: 7 (upu moA-
CBeTe MUHHATIOPHBIMU JAMIOUKaMU) ¥ J060e BO3MOXKHOE YHCIO IPH
HOMCBETE ¢ MOMOMUIBIO CHEMAIbHOr0 pedJIexTopa.

Uncao pemacMbix (poTo3aceyex IIPM OJHOM 3apsike MAaTPHUHOH MJIEHKOH:
o 200 3aceuex.

JIJIMTeNbHOCTD IOJHOr0 LMK/IA PeIleHus OJHOH 3aceuxoit: 3—4 Mum.

JranasoH BO3MOKHBEIX OTCTOSIHUI HEHTPa -IPOeKUMH OT JIMIHU DAacCTAHOBKH
SKPANOB: T NPeIeax NOJHOTO JIMCTA YepTeXHOH Oymaru.

Ta6aputer npoextopa: 2702380415 m.u.

Bec npoekropa: 15 xe.

Tabapure pabouero croda: 1203X690<930 .

Bec paGouero croaa: 18 xe.

OByl Bec KOMILIEKTa, YJOXKEHHOrO B UeThlpe sAINHKa: 95 ke,
DoTonpPoTPAKTOP — 3TO BLICOKOTOUHBIH TMOABHMHOl TOPH30HTAJBHBIH

TPOEKTOP, YCTPOEHHBIH IO IPUHLIMIY Kamepbl-06cKypbl. OTcyTCTBUE ONTHYE-

CKOI TIPOMILEPYIOIECH CHCTEMEL u36aBJsieT OT HEOOXOAUMOCTH (bOKYCI/IpOUBaHI/IH,

BEI3EIBAIONIErO HapYIICHHe MOL0GHs CBSI30K BOCCTAHABANBAEMBIX JIyUeH CBA3-

KaM, CyHIeCTBOBABIUAM IIPH CHEMKE.

TlpuSop noxourcs HA
Tpex IUIHHAPHYECKHX KO-
JIOHKAX, HA TOPIAX KOTOPHIX
[IOCTABJEHB O00HMBL YIION-
HOTO TIOMUIHITHKHKA, COCTaB-
NTEeHHOTO W3 HNeBATH TiapH-
xoB. TIOMIUIMITHUKH IPHAIAIOT
npu6opy TOMABHKHOCTb, 4
pacmpejiesieiue Beca IpH-
Gopa Ha 27 TOUEK OWOPHI
CO3aeT MUHUMAJBIOE J1aB-
JeHdHe Ha paGounii CTOJ B
Ka)XKIOH TOUKe KacaHHs.
JlerkocTs, ¢ Kaxoit mpuiop
MOKHO TIEpeMelaTh Io pa-
GoyeMy CTOJY., TIO3BOJISIET
OmepupoBaTh € BOCCTAHOB-
JIEHHBIM TTYUKOM JyueH Tax
3Ke, KaK 9T0 OOBIUHO Je-
JAl0T TpH perlenHu obpar-
go#i saceuku TpadHUECcKH
no crnocoby Bomorosa.

[TpoekTHpOBaHME BOCCTALIOBJIEHHOTO MyuKa Jyded OCYLIECTBJISETCs pas-

Puc. 3, Dxkpaum doronporpaktopa
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ACJIBHO A5 KAXKAOTO JIy4a Ha ClelHAJbHbIE (UKCHDYIOLHE 3KPaHbl (puc. 3).
OTH 3KPaHBl ONTHUECKH HEHTPHPYIOTCH HA NPOMEPHOM IVIAHIIETe HAJX HAKO-
JIaMH TOYEK TeO0/e3HYECKOTO OBOCHOBANMSA, [0C/IE YEro BepTHKAJbHAS HUTb,
HarpaBAPOBaHHAs Ha pabouell MOBEPXHOCTH KAMKIOTO 3KPaHA, OKA3HIBAETCH
NPOXOJAILeHl TOUHO Uepe3 HAKOJ ONODHOH TOUKH, YCKODeHHe HaBefeHHs Jy-
ueil Ha SKPAHbl OCTHTAETCH C TMOMOUIBIO IONOIHATEILHOTO (OHOBOrO 3KpAaHa
{cm. puc. 2).
s BOCTHXKEHHst HAWJyuineli OCBeleHHOCTH GUKCHPYIOMIUX 9KPAHOB
B TIpefielax KpyKa, 06pasyeMoro BOCCTAHOBJIEHHBIM Jy4OM, H3MEHSIOMIeHCs
B 3aBUCAMCCTH OT JJIAHBI Jyua, B (DOTONPOTPAKTOPE MNPEAYCMOTPEHA BO3-
MOXXHOCTb  HCITOJIB30BaHHA
Thooowio 1 DA3JIMYHBIX DA3MEPOB IIPO-
e . eKTHpywulero orBepcrus. C
3TOH IeJbl0 HA TOpUEBOil
HacTH KOHYCa IpOeKTopa
nocTaB/ieHa puagparma ¢
HabOpOM OTBEpPCTHHE JaMa-
metpom 0,2; 0,4; 0,6; 0.8 u
1,0 mm (puc. 4).

OpueHTHPOBAHHE ILIO-
CKOro MyYkKa BOCCTaHORBJEH-
HBIX Jy4ell cuMTaercd BbI-
MOJHEHHBIM TOTJa, KOrJa
KaxKabl# Jiyd «Ober» Ha Bep-
THKAJb COOTBETCTRBYIOUIErO
eMy (pHKCHPYIOIIEro 3Kpauna
M CO3/laBaeMblif JyuyoM Ha
9KpaHe CBETJBIH KPYXKOK
paccekaeTcss BepTHKaJbHOI
HHUTBIO (QHKCHPYIOILEro 3K-
paHa nonosam. [Tosnoxkenue
BeDIUHHBL BOCCTAHOBJIEHHO-
r0O ¥ OPUEHTHPOBAHHOI'O
IY4KOB JIy4yeH, COBMAJKAND-
ulefl ¢ UEeHTPOM MpOeK-
UHH—TOUYEYHBIM OTBEPCTHEM
B Auagparme (OTONPOTPaKTOpa, (hUKCHPYETCS HA IIPOMEPHOM IJIAHE IIPH
TIOMOIIM NPYXKHHANIER Hribl, DTa HrJa pacrnosaraeTcs Ha OAHOH BepTHKAJH
C UEHTPOM IMPCeKIMH H JJis BBIBEDKHM e¢ [I0JI0XKEHHS CHaOXeHa CTHPOBOU-
HbIM ycTpoiicTBoM, Kak ukcaTopHasi Hryia, Tak H TOUEUHOE OTBEPCTHE B
AHapparMe npubopa YCTAHABJIHBAIOTCH OTHOCHTEJBHO ILIOCKOCTH MATPHIBI
abcuucc Ha PacCTOSHWH, DaBLOM (POKYCHOMY pacCTOSHMIO (oToanmapara,
NPHMEHSIBIIETOCA NPH CheMke. /sl yCTAHOBKH MTJIEI U JHadparMbl Ha Besd-
unHy [ o6a 3THX JIeMeHTa NPUGOpPA MMEIOT INKAJMBEl ¢ KOHYCAMH, OGecredn-
BAIOLIMMH TOYHOCTb ycTaHOBKH [ B 0,05 mm.

BuyTtpu xopmyca npoekropa, MexAy TyOycoM M Marpuiel, ToMerieHa
CHCTeMA M3 TpeX MOIBHUIKHHIX TIOCKOCTel, CBA3aHHAS C NMPUKJAAJHON paMKoO.
C momouipio 3TOH CHCTEMBI OCYHIECTBIAETCST TOUHOE OPHEHTHPOBAHHE KaXKAOH
CTPOUKHM abCuHCC OTHOCHTEJNBHO KOOPAMHATHBIX ocel . mpuBopa. IIpu sTom
JABHXKEHHE MAaTPHLBI MOXeT NPOHCXOJHTb BAOJE ocelt X u Z, a TakXe U B
CBOEH TIIOCKOCTH Ha yroJ ». JLjis TOUHOro OPHEHTHPOBAHHS MAaTPWUIl TIPHME-
HsieTcs cerka I'cTbe, BMOHTHPOBAHHAS B CLEMHYI PaMKYy, HMEIOIHYIO (DUKCH-
poBaHHyl0 10CagKy Ha cBoe pabBouee MecTo. Ilocie opHeHTHDOBAHHST MATPH-
upl cetka I'OThe CHHMaeTcsl, a NPIKHM MaTPHYHOW TTEHKH K TIPHKJIAHON
paMKke IDPOM3BOAHTCS pAa3Pe3EBM IPHKHMHBIM CTEKJOM, CMOHTHPOBAHHBIM

Puc. 4. doronporpakrop {(BHE cnepexH)

14

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

T m




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

HA paMe OCBETHTE/Bitoro ycrpolcrea. TIpoKossl B MaTpuue MOACBEUMBAIOTC
TePeABHKHEIMH MUHMATIOPHBIME JIAMIIOYKAMH  MOIKHOCTHIO 4 gr. Kaxpas
JaMIIOUKa MMeeT TPH CTefleHH cBOOOJbI, YTO I103BOJACT, PEryIupys HX IO-
JOXKEeHne pyAK‘OHTKﬂMH, BbIBEACHHLBIMH Ha 3aaHIONO CTCHKY npioeKT‘opa, npu-
BONHTE TEJIO ¥akajda B HAWIYUIIEC ITOJOXKEHHe QTHOCHUTENBbHO NPOKOJIA B
MaTpHIe.

Yrobel H3beratb paGoThl Ha Mpubope B TEMHOTE, KOIZA BOSMOZKHBI He-
LPOM3BOJIbIbIE CMEIEeHHst (PHKCHPYIONHX 9KPAHOB, IIPEIyCMOTpeHa 1e6OoMb-
[asi pamia 3eJeHoro ¢sera. Jra pamia yCTaHOBJIeHa Haj IepejHest CTeRKO
npuGOpa M OCBEIAeT Bee NPOCTPAHCTBO MEXK/LY TPOEKTOPOM M (PPOHTOM pac-
[OJIOMEHUsT (PUKCUPYIOILHX 3KPAHOR.

Kak 1 mo6ofi nipuGop, QOTONPOTPAKTOP UMEET P MCTOUHHKOB IIOrpelt-
HOCTEH, TaK WJM HHaue BJWSAIOUEX Ila TOYHOCTh peurenus ofpaTthoil ¢oro-
rpaMMeTpuueckoil 3aceuxu. [JiaBHAs TOrperiMOCTb B peUIeHHH (OTO3aceuKH
BO3HHKAET B pe3yJbTaTe HapylIeHHs TOXKIECTBA MEXAY ONPENCIAIIUMH
yIAaMu B HAType M YrJIaMH, UCTOMb3YeMbIMH NDH DEIleHAH 3aceukH. Bos-
MOYKHOCTb HAPYIIEHHST 3TOTO TOXJECTBa OOYC/HOBJIUBACTCS BJHMSHHUEM CJe-
Jyouux paxkTopos:

a) cayyaiiHBlil HakJOH IVIABHOrO Jyda (pOTOKaMephl B MOMEHT (poTorpa-
tprpoBanusg;

§) HaBeACHMC IVIABHOTO Jiyya (DOTOKAMeEphl He Ha JUHHIO BHAAMOTO
FOPH30HTA, 2 Hd JHHHWIO VPe3a BOAB;

B) MONONNMTEABHBIH HAKJIOH TJIOCKOCTH, B KOTOPOH JIEKUT ILEHTP MPOEK-
THPOBAHKMA M TJIABHAs TOPH3OHTAJB CHHUMKA, BO3HHKAIOIHE UPH pEIIeHHN
3ajayy Ha POTONPOTPAKTODE;

r) HeJOCTATOYHAS] TIIATEJAbHOCTh B YCTAHOBKE IPOSKTHDPYIOUIEro OTBEp-
CTHg B AuadparMe Ha BeANUMHY (POKYCHOTO PACCTOAHHS O0DEKTHBA, KOTOPBIN
BeJACh CHEMKA;

JI) BO3MOXKHAs HEMepleBAMKYJspHOCTh IJIaBHOIO Jy4a (POTONPOTPAKTODA
K IJIOCKOCTH NPUKJAAAHOW PaMKH;

e) OTKJOHEHHe OCTPUST MIJIBl [IYAHCOHa OT IOJIOXKEHHS] HA OAHOH BepTi-
KaJid ¢ [EeHTPOM IPOEKTHPYIOHIEro OTBEpCTHa B auadparme;

K) poccraposacie (OTONPOTPAKTOPOM YIVIOB, yKe MOJYYHBIUMX HCKa-
JKEHMST U3-33 JAHCTOPCUR OOLEKTUBA;

3) HeTOYHOe TIPOXOMKJICHHE BEPTHKAbHCH HUTH Ha (QHKCHPYIOIHX Kpa-
HAX Yepes HAKOJIbl ONOPHBIX TOUEK HA NMPOMEPHOM IIIaHILeTe.

W3 Beex nepeuncjeHHblx (PAaKTOpos JHIIL TOCJHEAHHE CeMb Henocpel-
CTBEHHO ¢BsI3aHbl ¢ (oronporpakropom. Ilepsepre xe apa (paxTopa BoOOIIE
NpHCYIIH MeToiy (poTO3aceuek, PaBHO KaK BJIMSIHHE TIONEPEUHOTO KpeHs,
Ae(pOPMALHH  TIICHKH, DA3MOBLICOTHOCTH B PACIIONOKEHHH OMODHBIX TOUEK
B HATYDE M T. 1., Y/IeJBHBII BeC KOTOPBIX ObUI BRIICHEH - paHee™.

Onyckas BCCJENOBANNC CTEIeHH BJIUSHUS TePedrCAeHHbIX  (aKkTopos,.
JIeTaJbHO ONMUCAHIOe B HaydHO-TeXHHWUecKoM oruere mo teme No 40-6uc, xpa-
usimemest 1 Hayuno-ucenegonatensckom  cekrope MHMUTAwK, npusenev
JHMIb KOHEUHBIC DE3YJIbTATHl OTOTO HCCJIENOBAHHMA, HEOOXOAUMBIE [JIs pac-
yeTa OHHOKH, BLISBIBAIOIIEH HapyiueHwe TOXAECTBA IIYUKOB Jyued.

Tag, omwbka AfB,, BOBHHKAIOMIA§ H3-32 HENEPHEHAUKYJISPHOCTH IJIaB-
noro Jyya (poTONPOTPAKTOPA K IVIOCKOCTH NPHKJIQJHON PaMKu s OJHOTo:
onpeessoero yryia, cocrapiaser -2/, a AJs Tyuka M3 Tpex Jydeid oHa
pasHa —+2/,8. Ho sra omwnbka npepensnas. Ilepexons ke K cpeinnM Kpai-
paTHUYeCKMM OLIMOKAM, MJIS OLHOTO NyuKa HOJyIuM

m,=+0,9.

® Cm, ctatelo 1o, B. VM. Anceruva s Tpyaax MUMIAnK (spu. 19, 1954).
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Owubra AP, BR3LIBacMasi HETOYHOCTBIO B YCTaHOBKE NEHTPA IPOSKTH-
PYIOILIEr0 OTBEPCTHSA [PH OTCTOSHUM OT IVIABHOM TOYKH TIPHKJIALHON paMKH,
paBHOM (HOKYCHOMY pacCCTOSHHIO (OTOCHEMOYHOH KaMephl, Kak ITOKa3aJau
pacuersl, paBHa H4-0',2 mis onmoro ompefensowero yraa u -+0,3 — nia
nyuka u3 Tpex Jydued. OTCioga HMeeM

my= 0,1.
Omubra Ay u3-3a HECOBNAJEHHS OCTPHS HIVIBI MYAHCOHA C BEPTHKAJIBI)
LEHTPa NPOEKIMH, GyIyuM NPHPABHEHA K OWIKMGKE B ONPeIeJSIONIEM yIIe,
MO CBOEH BeJWUMHE PaBHA OWIUGKE B NOJONEHMM BEDTHKAJIH (PUKCHDYIOLLEro

9KpaHa, KOTOpasi B CpPeAHeM JUIs INyuyKa H3 Tpex JydeHl cocramiser —+37,7.
B cBssu ¢ sTHM nosyuuM

mpy=+1,2,
Omubxa Af,, BbI3BaHHAs AMCTOPCHMEH OOBEKTHBA /IS Ty4ykKa U3 Tpex
Jayued, cocrasaser 10,8, orkyna ameeMm
m,— —+ 0,3,
Owwubka Afx, BHI3BAHHAS HETOUHOH WEHTPHPOBKOH IPOKOJIOB aBCIHce

Hajy Matpuued xommocrtepa, pocruraer —+17,0 ans myuka U3 Tpex Jiyuef.
ITosroMy Haxomum

my— -+ (0,3,
Y, nakonen, ommGka AP, H3-3a HENPABUJIBHOH YCTAHOBKH BepTHKAJeH

DUKCHPYIOLIMX SKPAHOB HaJl HAKOJaMH GCIIODHBIX TOYeK mocturaer --3’.7 mis
nyuka H3 tpex Jyueir. Orciona cremyer, uro

My == i 1,,2.

Cpennss xBajpaTHUecKas oIIMOKa NOMHOTC yrjia o6paTHO# (oTorpam-
METPHYECKOll 3acCeukd, 00pa30BaHHONO JBYMSI OHPeNesAIOUlHMH yriamu B,
OGYC/IOB/IEHHAs] COBMECTHBHIM BJHSHHEM BCEX II€PEUUCIEHHBIX BhIIE (aKTo-
POB, COCTaBJIAET

mag ==} (0,9)* + (0,1)* + (1,2)* +- (0,3)* + (0,3)* + (1,2)?,

OTKyZa HMeeM

mQB = i 2'.

IToacuutanuyio OWHKGKY LeecooGpas3Ho CPaBHUTh C OUIMGKOHR JIYYEBOTo
rpatuka. Kak Obllo ycTaHOBJEHO B TIpollecce ONbITHOR paGorer 1952 r.,
CcpelHsas XBaIpaTHuecKas OIIMOKA OJHOIO HamnpaBJieHHd, TOACYHTAHHAS ¢
yueroM oIINGOK TOCTPOEHHUst JyueBoro rpacduxa, cocrapuina =+2/,1, a gas
nyuka u3 Tpex Jydeit £-3',6. CpaBHuBas ee ¢ omMOKOH M9, IOICUUTAHHOM

A5 (HOTONPOTPAKTOpAa, MOMKHO YCTAHOBHTb IIOYTH JBYKDATHOE IOBHINISHHE
TOYHOCTH BOCCTAHOBJIEHUS Ty4Ka Jyueil.

Ecin cpennsas omubka onpenejeHus MJIAHOBOTO NOJOMKEHHA TIPOMEPHBIX
BepTHKaJeH, cBoficTBeHHas crmoco0y MeH3YJIBHHIX 3aceuex, COCTABJAET
2,7 mm Ha muane Macmraba 1:5000, To pis cmocoGa ¢orTozaceuex oHa
cHuxaercs: no 0,8 mu npn o6paborke Qorosaceuek Ge3 HCNOAB30OBAHUA HO-
BHIX (DOTOTPaMMETPHYSCOKHX INIPUGOPOB, NpelJIOXKEeHHEX aBTopoM; ao 0,5 mam
npu o6paGoTKe HETaTHBOB C TIOMOUIBIO OIHOTO JIHIb TPEIU3HOHHONO CBETO-
nmyaeTa ¥ 1o 0,3 um npu peweHnH QoTo3aceuex ¢ NOMOIIBIO (OTOMPOTPAK-
Topa.

YCIIoBYsl TIPOH3BOACTBEHHON IKCIIyaTauun npu6opa NOCTATOUHO IPOCTH
H, KakK OOGBIYHO, TIPEAYCMaTpHMBAIOT BHITOJHEHHe pffia NOBEpOK, NpeamecT-
BYIOIIMX HCIIOJI30BaHUIO (DOTOMPOTPAKTOPA IO HasHaueHwio, B mpomecce
TIOBEPOK YCTAHABJHBAETCH BLMIOJNHEHHE CJAEAYIOINHX TpeboBaHUIL.
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1. PaGouut croam xKomnJgexta ($oOTOMPOTpPaAaKTOpa
JOJXKEH HMETh POBHYIO NOBEDPXHOCTh, KOTODAHA MOXKET
CIHYXKATh TODH3OHTAJBHON MJAOCKOCTHbI0. [loBepka xauecTBa
TIOBEDXHOCTH pafoyero Crojia CCYLIECTBJSETCS NyTeM IPUKJIAINbIBAHUS K Hell
CKOIIeHHOrD pefpa JuHelku pobhimieBa no pasHeiM HampaJenusMm. Jomy-
CTHMBII 1pocBeT He NoJXeH npesbimarbh 0,1 ux. I'opU3OHTUDOBaHUE CTOJA
JOCTHraercss IpH TOMOMIM HAaKJIaTHOTO IMJIHHADPHYECKOTO YPOBHSI € IleHOH
enaenus 17,

2. BeprukaJbHbie OCH QUKCHDVIOIMHUX 2KPAaHOB AOJ-
AHHB NPOXOAHUTH Wepe3 KpPpecT HHTEH YyCTaAaHOBOUHOTIO
CTeKNAa, MMelUWerocss NPpH OCHOBAHWUH SKPAHOB, M JO-
NycTuMoOe YKJIOHEHHE BepDXHell TOYKH BepTHKAaJH OT
HPaBUJABHOTO NOJONKEHHUST He NOoJXHO npeBumartsd 0,1 un.
JAs mopepxM MCIONB3YIOT TEOJNOJHT ¢ HAKJIAJHBIM YpPOBHEM TpH TpyGe,
ycTaHaBAuBaeMbll B 3—4 # oT ucubtatedpHeoro creHpa. Ha paGouyio no-
BEPXHOCTb CTOJIA KJIALYT JHCT OyMard M 3aKpelIgioT TPY3UKAMH ¢ IIHIAMHU.
Camble TOHKHWe LIBefHble HIVIBI CTABAT B CTBope Ha paccrosHuu 100 mm onua
OT APYro#f, Hcronb3ysa MJs ITOH LEJH TEOZOJHT, 3aTeM, CHSB TIEDBYIO HIJIY,
CTABAT HAJ HAKOJOM IIOBepsieMbll (DHKCHPYIOMUA dKpaH Tax, UTOGHl KPecT
PHCOX Ha YCTAaHOBOUHOM CTeKJie Daclooxuics TouHo Hajy auM. OmxHOoBpe-
MEeHHO IIOCKOCTh (HKCHPYIOULEIO 3KPaHA pacloJaTaloT TepleHAHKYISPHO
K HanpasJeHWI0 BH3UPHOTO Jyua Teogoaura, 3areM B 10—12 cu caesa u
chpaBa OT TIOBEPSEMOro 3KpaHa CTaBsAT ABa JPYrHX 3KpaHa STOro IKe THIA,
pacnoslarasi ux pafoude TOBepXHOCTH oYy yriaoM 90° K MOBEPXHOCTH TNOBe-
psieMmoro sxkpaHa. Ila ux pepxHHe o0pesbl KJAaJyT CUETHYIO JHHEHKY Tak,
yToOH ee cKolleHHOe pefpo ¢ HMeIomIEeHCsT Ha HeM IIKasoH GbLIO HANPABISHO
B CTOpOoHy TteomoauTa, [locae aroro, HaGmoxas B TEONOJIHT, JUMG KOTOPOro
BaKpeIieH, a BepTHKAJbHAs HHTb yXKe HaBeJeHa Ha TO MeCTo, I'jle CrosJa
HrJia, ONpemeNsioT COBNAJeHHe BEPTHKAJH, HArPABHPOBAHHON Ha IOBEPXHO-
CTH GUKCHPYIOLIEro 3KPaHa C BEPTUKAJBHOH HUTBIO TeOLoJuTa. Fciu HyXK-
HOro COBNAJEHMSI HET, TO 110 JiuHefike, NOJOXEHHOH -Ha TOpHB GOKOBHIX
9KPaHOB, [eNaroT ABa OTCUETA: IO MEeCTY ee IepeCeueHHs HUTBIO TEOLOJHTA
4 TI0 BEPXHEMY KOHNY BepTHKaJ M (HUKCHpYIOUIero sKkpaHa. PasHocrh 3THX
JIBYX OTCYETOB JaeT BeJMUHHY KpeHa BePTHKAJbHOM HUTH KpaHa B Ty WIH
HHYI0 CTOPOHY. 3areM ImoBepsieMblil (DUKCHDYIOIUA SKpaH DasBOPAUHBAIOT
BOKPYT Hakosa Ha 90° ¥ TAKHM JKe IYTEM TOBEPSIIOT BEPTHKAJIBLHOCTb caMmoi
paGoueil noBepXHOCTH 9KpaHa. B ciyuae ee Hak/ioHa Gepyr IBa OTCUETa IO
JIAHEHKe % 10 PA3HOCTH OTCUETOB HAXONSAT BEJHUHHY HAKJIOHA BKPaHa BHepeil
HIH Hasal; TPH 9TOM HeCAThbie JOMH MHJIHMETpa IO JHHEeHKe Ompemessior
Ha rJas. ’

B cayuae obnapysuBaHHs KpeHa WM HAKIOHA BEPTUKAIH (DHKCHpPYIO-
mero KkpaHa, npepsunatoniero 0,1 mm, HAKIOH YCTPAHAIOT B MACTEPCKOR.
HospsosaTbes TakuMK 9KpaHAMH 0e3 YCTDAHEHHS KpeHa HeJbss,

Onucannas omepanuyst IPONEJIBIBAETCS HOCHELOBATENBHO C KAXKIBIM (QHK-
CHPYIOUINM 3KpaHoM. Brimosnmenue 31ofi TOBEPKH JJIsT BCEro KOMILIGKTa
($UKCHDYIOIMX 9KPaHOB 3aHuMaer 30—35 MuH. '

3. TopusoHTaJpHas ocCceBasgs HHUTb KOHTPOJBHOH
ceTXu GpoTonpoTpaKrTopa AOJAXKHA OHTL mapaJaJgeabna
pabouelfi NoBePXHOCTH cToJda npubopa. Ilomectus doro-
TIPOTPAKTOP Ha IPHUBEJEHHBIH B rOPH30HTAJIBHOE MOJOXKEHWe paGouu#t crof
KOMILJIeKTa, TOAKMIOYaloT TMPUGOD K 9JISKTPHUECKOH CeTH M 3aXKUTAloT JaM-
TIOUKy TIOJCBeTa KOHTPOJMbHOI ceTkH. Ha ocBelnleHHy0 CeTKy HABOAAT TPYGY
TEOJOIMTA, [I0CTaBJeHHoro B 4-—b m or mpubopa. Kpecr uurell reomoaura
CHayvajia HaBOLAT HA NepecedeHde OCEBBIX JHMHHH KOHTPOJLHOA CeTKH, a 3a-
TEM, HeDeABUTad KDPecT HHUTeH II0 TODH3OHTAJH, NPOBOAAT €ro BROJAL BCel

2 Tpyaer MUUIAuK, san. 25 17

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

oct XX KoHTposbHOM cemku. Eciiu npu 310M Kpect HHTell He CXOIHUT ¢ ocH XX
CETKH, TO YCJIOBHE BHIIOJHEHO. EC/H 2Ke Ha Kpasix KOHTPOJbHOH CETKH KPEeCT

HHTEH OTXCEUT OT OfeBOH -JuHuu Gojee ueM Ha 0,2 MM, TO IpY TIOMOLIH.

MHKDOMETPEHHHIX BHHTOB TIEPeIHHX ONOp IIpufopa yMeHbIIAOT OOHApYKeH-
HbIf: KpeH ocw XX npubopa Ha MIOJOBHHY H3MepPeHHOIo. yK/oHeHud. llocie

3TOTQ KDECT HHTel TeoJOJHTAa CHOBA, NPOBOAAT BAOJbL BCeH ocH. XX KOHT-.

POJIBHOl CETKH M, eC/H KPecT HHUTeH CHOBAa OTXONHMT OT OCEBOH JIMHHH, XOTH
¥ He3HaUUTeJbHO, onepaumo nomopmor O6biuHO JLOCTATOYHO ,uByx npubIH:
JKeHuil.

B

4, FJIaBﬂbIH JIyq Q)OTonpOTpaKTopa HpOXOIIHHlHI/I,

yepes nmepeceuyeHne OCEBH X JUHHHA KQHTPONbHONH CeTKH
H, LEHTp TNpPOEKTHPYHIero, OTBepCcTHS B Auadparme,
KoJxeH. GHTh-NapajiedbHBM paGoued NoOBepXHOCTH
cToaa. Ha Jucre 4eprexxHoil -Gymary, noloxeHHoM Ha paGoumit croal I
33KpEIVIEHHOM IPY3HKaMH, NPOYEPUHBAIOT JINHHUIO; JEXKAILYI0 B-CTBOPE BH3HD-
HOLO Jlyua TeoHOJHTa, IOCTaBJAeHHOTO B 4—5 M oT crosa. Haz artoit JuHnelr

CTaBAT (POTONMPOTPAKTOp 3amHel CTeHKOW K TEOJIOJIUTY U TaK, 4100Bl (HHKCA-

TOpHas HIJia anGOpa U BEPTHKAJbHAM OCb 3aILHeIfI Ol'IOpr PacnoJIOKIINCE Ha

NpoYyepueHHON JIMHHHM. BKIIOYHB NOJACBET KOHTPOJBHOH CETKH (POTOMPOTPaK-

TOPA, HABOAAT KPECT HUTel TeoNONHTA Ha TJIABHYIO TOUKY CETKH, TOCJE Yero,
3aKpemIAoT TpyOy TeoqoaHuTa, 3aTeM pa3BOPAUMBAIOT (OTONPOTPAKTOD Ha
180° u cHOBa CTaBAT €ro CHMMETPHUHO OTHOCHTEJIbHO KAPAHIAIIHOH JIMHHH.
BxJ/oyaror JIaMIouky TIOACBETA KOHyCa IIPOEKTOpa M HaGMIoJAloT B TE€OLOUT
CBETSIIEECH OTBEPCTHE AHA(DPATMEHL, onpefeNsis ero MOJMIOKeHHEe OTHOCHTENbHO
KpecTa HHTeH TeomosHTa. Ecaum xpect HUTEH NPUXOAMTCS TOUYHO MO LEHTDY
CBETSIIEIOCH ; OTBEPCTHS, TO -YCJIOBHEe BHINOJHEHO. EcsH Xe KpecT OTXOIHUT,
TO [JIsl WCIPABJCHUA HEeHACTBYIOT OLHOBPEMEHHO OOOHMH MHKDOMETPEeHHBIMY

BHHTAMH NlepefHUX onop mpubopa. [Tocse 2—3 npuGMHKEHHE YCIOBHE OKas

3bIBAETCH BBLITOJHEHHBIM IIOJIHOCTLIO.

5. QPugcaropHasg Mria AOJXKHA pacno.nararbcn Ha
OXHOH BEPTHKAJHU C LUE€HTPOM INDOEKTHpPYIOUEro OT-
BepcTHA B pfuadpparme npubopa. YCraHOBUB (HOTONPOTPAKTOP
AuadparMofi B CTOPOHY TEOLOJIMTA, HABOXST BEPTHKAJBHYIO HUTb TEONOJHTA
Ha cepemyHy NpOEKTHPYIOUIETO0 OTBepPCTHS B JAHadparMe, a 3aTeM, Haxas
Ha (bHKCATODHYIO HTJy, HeJAlOT HAaKoJ Ha NONJIOKEHHOM 110J HpHbop JuCTe
6ymary. DoTONPOTPAKTOP CHABUralOT B CTOPOHY, a B TIOJYYeHHBIH IIPOKOJI
BCTARJAIOT TOHKyI0 Hray. Ilosamn WMraEl yKIaARIBAIOT CYETHYIO JIHHEHKY CKO-
IIeHHHM pe6poM ¢ JeJleHUAMH B CTOPOHY Teomonura. Habmonas B Te0qoqHT
M He TPOras BUHTOB D'OPH3CHTAJBHOTO JNMGa, ONMpeRensioT, «Ober» JIH Bep-
THK&JbHas HUTH TEOIOJHTA HA BHICTABJEHHYIO Wray. Ecau urja OTXOTUT OT
HHTH, TO JeJaiT 10 JuHelike ABa orcueta N u Ny TI0 HIVIe M TIO HHUTH,
OTCUHTHIBAsA  NOCATHeE NOJH MHJIMMETpPa Ha rsas. PasHOCTb OTCYETOB BhHIpa-
JKaerT BeJIHUMHY OTXOXHeHHS (HUKCATOpHONA Hrabl OT Beprukanm, Ha sry
B&IHYHHY CMeHIAaloT B HYXKHYIO CTOPOHY BCIO ILIOUIANKY, Hecymiyio Ha cebe
¢uxcaroproe ycrpofictBo. OCTaTOUHOE YK/IOHEHHE HIJIBL OT BePTHKAJH nony-
cKaercst He GoJee yeMm Ha 0,1 ma.

BHIIOJIHHB [I€PBYIO YacTh TIOBEPKH NPABHJIBLHOCTH YCTAHOBKH q)ymcamop-
HOH HIVIH, passopauuBaior ¢oronporpakrop Ha 90° u craBAT €ro Tax, 4roGhH
BEPTHKAJbHAA HHTh TEONOJHTAa «6uia» Ha ofpes Topua KOHYCa IIPOSKTOPA,
a TIOCKOCTh AuadparMel pacrnogarajach B KOJIMMAILMOHHOH IVIOCKOCTH TEO-
Jondra. 3akpenuB JuMO TeOROJHTAa H TPYOY B TOJIOXKEHHH, KOrJga BepTH-
KaJbHas HUTb HHCTPYMEHTA HaBeJeHa Ha HapyXHbIH Kpaid nnacbpamm ne-
Jal0T HOBHA Hakos (HKcaropHoft uraol. Y6pas (pOTONPOTPAKTOP U IIOCTABUB
B HaKOJ HIVIy BHSHpOBaHUeM uepe3 TPyOy TeONOJNHTA, ONPEAENSIOT, «ObeTs
J¥ BepTHKajbHas HXTh Ha uray. Ecam storo He Habmolaercs, TO, CHenas
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orcyersl My’ w0 Ny, onpeme/isior BENUUHHY U HALPABJCHHE OTXOXKAEHUS HUTH
OT HIVIBL

Hcnpapiienne BBIMOJAHSETCS IPH IOMOINYM BHHTA, HMEOUIETOCST HPU ILI0-
magge, Hecymesd Ha cebe ¢duxcaropmyio uray. Ilocie mpusenenus Ml
BEePTHKAJH, OOBUHO XOCTHUTaeMoro B 2—3 mpueMma, ¢ ofeux IMKaJ, Ha Tylyce
i Ha IUIOINAMNKE UIJIB, CHHMAMOT OTCYETHl ¥ 3aIHCHIBAIOT B CbOpVIy.IIHp IIOBeD-
ku mnpubopa. 4 ,

6. T'masnnfl ayu chTonpOTpa‘KT»opa ‘Im‘od*nKeH OBITH
NEePHNEeHAUKYJASIPHBM K HJIOCKOCTH NDPHKJIAAHOH DaMK®
npubopa. Mas nopepku coOJIONEHUS ITOrC .JCHIOBHS HA JIHCTE YePTEXKHOHN
Gymaru crposr npsimbie AC u BD, pacmosoxenusie T-o6pasuo (puc. 5). dror
JAMCT KJIALYyT Ha padounit cros1 npuéopa, NIPHBEIEHHEIA B TOPH3OHTANBHOE TIO-
qoxenue; B rouxke B nepecegenns npsmbix AC u BD ycTaHaBIMBAIOT TOHKYIO
¥INIy, Ha KOTODYI0 HABOAAT TpvOy TeomoJuTa, HAXOAAMmMErocs B 4—5: m QT
nipubopa. 3areM na ganuu BD, 6mmxe X Touke D, BRICT4BJASIOT BTOPYIO HIY
¢ ycJaoBmeM, uToObl OHA pacriojarajach B IWIOCKOCTH BU3MPOBaHus. Eciau
9TOTO CPa3y He yAaeTcs NOCTHUTHYTh, TO, HPOUHO VAEPKHBAs UIJIY B Touke 3,
CJIErKa PasBOPAUMBAIOT BECH JIHCT 6vwam IO TeX J10op, MOKa BTOPas WIJa He
Bokmer 3 cTBOp ¢ uryof B. Ilocse sToro JmcT OyMaru HaZeKHO 3aKPEIISIOT
rpysukaMu. Jlanee Hag TOUKOH B LEHTPHPYIOT 9KPAH € TOYCUHHIM' IIOLCBETOM,
PaCIONIOKEHHEIM Ha BBHICOTE OTCTOSHHS MEHTPA MPOEKIMH Q)omnporpax'ropa
OT MOBEPXHOCTH CTOJIA. Ha
npsavod BD B 40—45 cx
OT TOYKHM 5 ycrananinsaiorT
ULty QoTonporpakIopa,
cTaBs npubop Ha padoyuit
CToJ Tax, 4YToDBl BepTH-
KalbHast 0OCb €ro 3sangeil
OIIOpHl TAKIKE TPUXOLHAACD
Ha Juaun BD.

Huatparmy konyca ¢o-
TOIPOTPAKTOPA YCTAHABJH-
BAIOT Tak, 4Tobnl pabounm
OTBEPCTHEM CJLYKHJIO OT-
BepcTHe ¢  HauGOJBIIHM
AUaMeTPOM. Brimouator
NOACBET <CETKH  (OTONpPO-
TPaKTOpa H NPOEKTHDPYIOLIE-
PO OTBEPCTUSL B MHaparme.
He wmapymas nosoxenns
KOJIJIIMAIMOHHON  IJIOCKO-
CTH TEONOJHTA, IPHBOASIT
Tpy0y B TOPH3OHTAJNLHOE
TIOJIOXKEHIE U HABOJIAT KPecT
HHTeH ONHOBPEMEHHO Ha
TJIABHYIO TOUKY CETKM M H3
UEHTP HPOEKTHPYIOULEro OT-
seperusd. Ecan 310 yoaercs

Cilenartk €pasy, 1O MpHGOP Puc. 3. Cxema noBepox MepneHIUKYJSPHOCTH TIaB-
y:TaH'OBJIeH HapJlexamum HOTO Jy4a K TJOCKOCTH <CETKH H OUPEeNeSIeHA
06pasoM ¥ ero r1aBHbI# Jyy MecTa HymdeHl mKana ycramoBke f

JIEKHUT B BEPTHKAJABHOH 11J10-

CKOCTH, CJeIOM KOTOpo# cayxnr junus BD, FEcaum e ryaBHas Touka u
UEHTD MPOSKTHPYIOMIEro OTBEPCTHS He «ObI0T» Ha KPecT HuTedl, T0, coo6pasus,
B KaKyio CTOPOHY HYXKHO C/(BUraTh NpuBop WM KaK €r0 Pa3BopauMBaTh, OpPH-
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JaT HOTONPOTPAKTOPY HYXKHOe ToJoxKeHUe. Ha 31oM 3apepiuaercss mpeisa-
pHTeJIbHAs yCTaHoBKa npuopa. ’

OKoHuaTe/IbHas ero yCTaHOBKA C OPHEHTHpOBaHHeM mo Jauuuu BD ocy-
LISCTBJAETCH TYTEM BUSHPOBAHHA TEOJOJHTOM Yepe3 IVIABHYI0 TOUKY “KOHT-
POJIBHO CETKH U LeHTP TPOeKTUPYIOLIETO OTBEPCTHA HA TOUKY, PACIIOJIOKEH-
HYI0 Ha BepTHKald TOYKM B. {1 3TOro BKJIOUAIOT NOACBET CETKH B BKJIO-
YaloT B 3JeKTpoceThb 5KpaH B. ToueuHoe OTBepCTHE B 3TOM 3KpaHe HAuUHAeT
ceetuthed. HaGmonas B TpyOy Teonosura CBeTAIeeCH OTBEpCTHE KpaHa B, |
CTpeMATCs NOMYYHTh €ro H306pakeHue Ha KpecTe HUTel TeOJOJMTa, B Kpail- '
HeM cJyyae Ha €ro BepTHKaJbHON HMTH. Ecinm 3to cpasy HabmomaTh He
ylaeTcs, TO CJerKka H3MeHSIOT NOJOXKeHHe npubopa Tak, YToOH BCE TPH
TOUKH JIeXKaJH Ha Kpecre HHTell Tpy6nl Teomonura. Kornma sro oxaxercs
LOCTHTHYTHIM, MOXKHO OKOHYATeNbHO CKa3aTh, YTO TJIABHHIE Jyd doroupo-
TPaKTOpa TOYHO PACHOJIOXKeH B BEpPTHKaJbHON mytockocTH BD, nepneHxuky-
JADHOH K BepTHKaJbHOH mjockoctH AC.

3areM, 3aMeHHB KOHTPOJBHYIO CETKY UYepHOH IIEHKOH C CHMMETPHYHO
PacToJIOXKEHHBIMH IIPOKOJIAMH B Helf, BKJIOYAIOT TOJCBET MATPUIK M NPOEK-
THPYIOT NPOKOJL! B IVICHKE HAa OOWMi KpaH, NPUKpeNJeHHH ! K Topuy pa6o-
yero CroJ1a. 3aMeTHB Ha HeM H306pakeHHe IBYX CHMMETPHUYHEIX OTHOCH-
TeJIbHO B Touek, Jexamux Ha ocu XX npuGopa, craear wa auauu AC 1gBa
dukcupyromux sxpasa Tak, YToGb M300pakeHHe KAXKMOH H3 CHMMETDHUABIX
TOUEK COBNAJO ¢ BePTHKAJBHOH HHUTBIO KpaHa.

BHIKIIOUMB OCBETHUTENb W BKJIIOUHB BEeDPXHUH CBeT, IPOBEPUIOT, JIEXKAT JH
nepeceyeHusi HUTeR (UKCUPYIOWMX 9KpaHoB Ha Junud AC. Eciu Her, 10,
YCTAHOBHB HKPaHH Ha STOH JIMHUY, CHOBA IIOBEPHIOT, «ObIOT» JIH CHMMETPHY-
HEle TOYUKM Ha BepTHKaJdu 3KpaHoB, Korza ofa 3TUX YCJAOBHS OJHOBDEMEHHO
OCYLIECTBJIEHE], MeJAlOT WIVIOH HAKOJBl uYepe3 IllepeceueHUss HHTeH YCTaHO-
BOYHBIX CETOK Bcex Tpex 3kpaHoB A, B u C. 3areM, CHIB 9KDaHHI, IUTAHIEH-
HYDKyJeM H3MepsaioT oTpe3ok AB u ciauuawor ero ¢ orpeskom BC. Ecau onH
OTJIHYAIOTCH IPyr OT apyra He GoJsee yem Ha 0,2 mam, TO YCIOBHE CHUTAETCS )
BHIIIOJIHEHHEIM,

Ecnu ke pacxoxieHde oKaxercsl OoJsibliie JOTMYCTHMOTO, TO, HeHCTBYA
HCIIDABUTENLHLIME BHHTAMH DaMKU C KOHTPOJBHON CeTKOH, HeoOXoauMo ne-
PEIBHHYTb CETKY BJIEBO HJIM BIPABO, CMECTHB TaKHM 00pa30M TVIABHYIO TOUKY
CETKM Ha HYXHYIO BeJIHUHMHY. [Ipu 3TOM CTek/i0 CHBUraioT BJIeBO, €CJH OTpe-
sok AB < BC, u Bnpaso, eciu AB > BC. Tlocae aToro, mpojetaB Ipexsa-
PUTEJBHO ONEPALUI0 OPHEHTHPOBAHHUS IVIABHOTO JyYa (OTOIPOTPAKTOpa OT-
HOCHTJIbHO. JIHHMK BD, BTODHYHO TPOEKTHDPYIOT Te JKe TOYKH KOHTPOJbHOR
CETKH Ha (HKCHDYIOLINE SKpaHBL

Cnauaior orpeskd AB u BC; B cilyuae pacXoXIEHWs B UX JJIMHAX CMe-
IeHHe TJIABHOH TOUKH KOHTPOJBHOH CETKH IIOBTOPSIOT M Jajlee NEHCTBYIOT
TaK, KaK 310 yxe Gbuto omucaHo. JIBa-Tpy MoC/enoBaTeNbHBIX NPHOIHKEHHS
[I03BOJISIIOT MOGHThCH COOMIONEHUS TOCTABIEHHOIO YCJIOBHS.

7. llpoekTupyloumee oTBRepcTHe B fuahparme Horto-
npoTpakTopa LOJXHO OTCTOHATh OT TJaBHOH TOUYKH
KOHTDOJBbHON CETKH NPDHXMUMHOIO CTeKJa Ha BeJgH-
YUHY GOKYCHOro paccTOgHUS CbeMOUHOH dorokaMme-
pH. [as onpemeneHHss BeIWUHHBl OTCTOSHUS ILEHTPA NPOEKTHUDYIOINErs OT-
BepeTHs (OTOMPOTPaKTOpa OT TJIABHOH TOYKM KOHTPOJBLHOH CeTKd YCTaHaB-
JIMBAIOT NMPHOOP AHAJOTHYHO TOMY, KaK 3TO IeJajloch B NPeABIyIeM ciayuae,
OpHenTHpOBaB TAABHEI Jyd npHGOpa OTHOCHTENBHO JHHHH BC, IpOeKTHPYIOT
n3o0paxeHne CHMMETPHYHHIX TOUeK, Jexaluux Ha ocH XX nmpubopa, Ha Bep-
THKAJIH (QUKCUPYIONIAX 3KPAHOB, yCTaHaBiuBaeMblx Ha Juuuu AC, mepneH-
JUKYJAsApHOH K Juuuy BD. JJofSuMBIIUCH HONHOTO COBIAZEHUS CBETJLIX KPYX-
KOB C BepTHKaJsaMH 3kpaHoB A, B n C u mepexpecTHif yCTAHOBOUHBIX CETOK
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STHX 3KpaHoB ¢ Juuueit AC, jlenaroT HakoJg S HIJIOH IyaHCOHA H HAKOJbL
Touek A, B u C uepes mepeKpecTHst YCTaHOBOUHBIX CETOK. 3areM IUTaHTeH-
uupkyjgem usmepsior paccrosuus AC ==X n BS ==d. 3Has paccrosuue X
MEXAy CHMMETPHUHBIMYE TOUKaMH KOHTPOJBHON CETKH, UCKOMOE OTCTOstHHe |
LEHTPa IPOEKIMH OT IVIABHON TOUKH LORCUHTEIBAIOT 110 (hopMyJe:

f=-

Orniepaluio NOBTOPSAIOT HE MeHee TpeX pa3 [PH DA3HBIX 3HauyeHuAX d.
W3 moayueHHslx 3HaueHHil f OepyT cpelgdee apmpMerHueckoe, KOTODOe IpH-
HAMAIOT 34 OKOHYATEJBHBIH pe3yJbTaT.

3areM CHHMAIOT OTCUET CO IIKAJbl HA KOHYyCe IIDOEKTOpd M CJAHYAIOT €ro
C fop. Ecou f nkadsl u f IOpakTHUECKOE DA3/IMIAIOTCs, ONPEREIIIOT MECTO
HyJs1 WKansl Tyfyca M C YYETOM I[IOJIYUEeHHOTO MecTa HyJfS [o lIKaJe ycTa-
HABJIHBAIOT TYGYC HA BEIUUHHY feamm, DaBHyI0 (POKYCHOMY PACCTOSHHIO Ka-
MEDBI, KOTOPOH NPOU3BOAUNACE (POTOCHEMKA.

ITocae 31or0 HeoOXOAHMO Ha COOTBETCTBYIOLIMH OTCUET IIOCTABUThL TAKKE
Aray QHKCATOpA, YUTS HPH ITOM MECTO HYJS €ro IIKajsl.

[Tocne ycranosku TyOyca Ha fiau OIEPAIHIO HENOCPENCTBEHHOIO OIpe-
JEeNEHUS faane TIO IPOEKUHUSIM TOYEK CETKH W oTcrosimmio or Jjuuud AC mano
TIOBTOPHTD.

V3 mepeuncJeHHbX CeMH IIOBEPOK TOJBLKO TOBepKM 1, 2 u 7 OCyIecT-
BASAIOTCS JIHMIOM, HeNOCpeJCcTBeHHO paGoraiomum c npubopom. OcTajbHbE
[I0BEDKH, CBSI3aHHBIE C IOCTHDOBKAMH, BLIIOJHAIOTCS B MACTEPCKUX Iepes
BRIIYCKOM mipuGopa. B paspHefimem, 110 Mepe DOCTa CPOKA BKCIJIyATAHH
npubopa, TH MOBEPKH MOTYT OCYLIECTBJATHLCS TPOM3BONCTBEHHUKAMH JIHIID
B TOpsKe HAGNONCHHUS 3a TEXHHUECKHM COCTOsHMeM Iipubopa u He wyaule
ueM OJMH pa3 B Tro.
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TPYIbl MOCKOBCKOTO UHCTUTYTA MH)XEHEPOB T'EOJIE3WH,
APODPOTOCBEMKHU U KAPTOT'PA®UU _
Brmyck 25 . 1957 r.

Kadenpa reonesuu

JlouenT xanpugar TexH. nayg B. I. Ceauxanosus
YYET OWIMBOK HCXOAHBIX JAHHBIX B NMOJUTOHOMETPUH.

IIpu anajuse TPUAHTYJsNME, TOCTPOEHHBIX IO PEBOJIONUH, OBLIO yCTa-
HOBJIEHO, 4TO IPH 00paGoTkKe PesyJIbTATOB IOJEBHIX H3MEDEHWH MHOTHE Tpe-
JTOJIBHUKM NOJYYHJIW TaKHe NONMPABKH B YIVIBL, UTO AaJbHeullee CTyHIeHHe
CeTH OK43aJ0Ch HEBO3MOXKHBIM; TaKylo CeTb MOXKHO OBUIO HCIOJB30BATh
TOJNBKO TPH MeJKOMaciuTabHBIX <¢beMKax. Hepeaku cjaydau, Korjaa yribt
TPHAHTYJISIAN ONHOHA Y3 TMOCJAEAYIOUIMX ouepelell MOCTPOSHHS IOJYYaloT no-
TIPABKY, BHIXOAALIME NAJIEKO 3a TPSHeAbl TOUHOCTH 3TOH TPHAHTYJIAUMH.

Tlpusepem npumepnl. Tpuanryisuus 1867 roga B Ilpyccuu Oblra ypas-
HeHa ABaXJIBl: KaK cBOGOIHAs CeTh, IPU 3TOM CPEAHSS OIIHOKAa ypaBHEHHOro
yraa nodyuuiach pasuoit 07,52; sateM Kaxk HecBoOomHas CeTh MEXIY paHee
NOCTPOeHHBIMH TpuaHryssumsamu 1837—1865 rr. B arom ciaydae ommuGka
VPAaBHEHHOIO yria nojyuujack pasHofi 27,40, a B HekoTOpbIE HANpPAaBJIEHUS
BBEJIEHBl NONpaBKH GoJee 47, ~

[Ipw cMpikauuu TpuHanryisuuu I'epmannd ¥ [laHuum B HEKOTODBE YTJIbt
Obutn BBeleHbl ronpasku B 107 mpu cpexpeft ommubke yria —-07,5.

B. B. Burgosckuil B cBoeil knuure «IIpakruyeckas reofesus» MPHBOIHT
IIpHMep, B KOTOPOM TpPH YPABHHBAHHH IIOJIMTOHOB TPUAHTYJALHH IIONDPaBKH
B YIVIEL Joxojuad mo 177

3amecTHTe b HayaJbHUKa [JIaBHOPO YIpABJIEHHS reoqesHH, a’podoro-
cpemri u Kaprorpaduu C. I'. Cyraxkos Takxe NPHUBOIHT CJIyda#, KOrxa IpH
BCTABKE 3aMOJHSIOIIMX CeTeft W PSNOB PACXOXKAEHMS B KOODIWHATAX JIOCTH-
ranu 13 u OGosiee MeTpoB, a HONPABKH B YIVIH, H3MEpeHHBIE ¢ TOYHOCTBIO
2—3”, moctaranau 157, '

OTH U Jpyrie IpHMepPH NOKashlBAIOT, HACKOJBKO MOMKeT ObITh HCKajKeHa
XOpOIIast 10 KauecTBY CeTh, €CJId OHA ONHPAETCS HAa IYHKTH, HMEIIUe 3Ha-
YHTeNbHble MOrpeltinocTh. VsyueHue xapakrepa OHIMOOK HCXOMHBIX NAHHBIX,
a TaKxe 3aKOHOB, M0 KOTOPBIM 3TH IIOTPEIIHOCTH BJHSIOT HA 2JIEMEHTH IO-
CHERYIOMNUX NOCTPOSHUH, SBJSIETCS OJHON M3 aKTyaJbHHX 3axad.

TToBrllIeHHe TOUHOCTH OIODHBEIX TeONe3HUECKHX ceTel He MOXKeT OhiTh
IOCTHDHYTO TOJBKO 33 CYET YBeJMUYeHHs YHCAa IPHEMOB TIPH U3MepeHUH
YIJIOB WJIW 33 CYET NPHMeHeHHs: 6oJee TOUHBIX HHCTPYMeHTOB, Pemuth sty
3aJa4y MOXKHO TOJIBKO ITyTeM COBMECTHOTO IPHMEeHeHWs M- Gojiee COBEpIUIeH-
HBIX MHCTDYMEHTOB, H MeTONHKH HaOMIOZeHMil, U MeTomuk# o6paBoTKH; Io-
CHCNHSIS NOJIKHA IPUBOAMTL K MaKCHMAJbHOH KOMIIEHCAUMH CJayYalfHBIX
omuBoK W 0ocAaBJeHHI0 BAHAHUS CHCTEMATHUECKUX OlIMGOK,

Tlpn ypaBHOBEWIMBaHHM IO CIOCOGY HAUMEHBIIMX KBaAPaTOB HCXONHBIE
JaHHble YCJOBHO TIPMHMMAIOT 0e30muOOUHBIMA. B HefiCTBUTENLHOCTH Ke
HCXOIHBIE JaHHbIE SIBJASIOTCS JH60 HENOCPEACTBEHHO H3MEDEHHBIMM BeJiH-
ygHamMH, Jau60  QYHKUMSAMH ~ YPABHOBENIEHHBIX  BeJIHUHMH, HMEOHIHMH
[IOTPeUIHOCTH. .

B Hame#i reonesnyeckoll paxTHKe OIIOPHBIE CETH CTPOSATCH MO NPHHIHDY
«0T 00mero K 4acTHOMYS>. ;
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Orciona caemyer, u4TO TO/MBKO IOBHIUIEHWEM TOYHOCTH H3MEpEHHR He
BCErJla MOXKHO NMOBBICHTb TOYHOCTh HOCIEAYIOWIErO NOCTPOEHHSA. B HEKOTOPHIX
CAy4asx OHO He MMEET HHKAKOTO NPAKTHUECKOTO 3HAUEHHS, TakK KaK MOXKET
OBITb MOTalIeHO OMMOGKAMH HCXOLHEIX NAHHBIX, KOTOPHIE IPH ONPENeNeHHBIX
YCJIOBHAX SBJAAIOTCA IVIABHBIMM MCTOUHMKAMMU IIOTPELIHOCTEH.

B IOJIMrOHOMETDHH HCXONHBIMY JAHHBIMH SIBJISIOTCS 23MMYTHL CTOPOH H
KOOPJHHATHl NYHKTOB PaHee IIOCTPOCHHOR H YPaBHOBELIEHHOH TPHAHTYJISILHH
HJIH IOJHTMOHOMETPHH BHICIIETO pa3psia.

Uro6wl CyauTh O BJHSHHH HCXONHbIX NAHHBIX, HALO 3HATH COOTHOIIEHHE
NOTPEIIHOCTEH MeXAy STHMH NaHHBIMH H BHYTPEHHHMY, COGCTBEHHBIMI,
TIOT'PELIHOCTAMYE HOBOTO NOCTPOEGHHUS.

IIpop. A. C. UeGorapes B pabote [6] ykasbiBaer, 4o ypaBHOBEIHBAHHE
B TIOJIATOHOMETLHH OCJIOXKHSIETCS TeM OBCTOATENBLCTBOM, UTO OTIOPHBIE TIYHK-
TH HE SIBJISIOTCA TOYHBIMM M OWIMOKH B MX KOODJIHMHATAX, 8 PAaBHO M a3UMY-
Tax HanpapJeHHH C HEX NONUTOHOMETDHS NOJKHA [IPHHHUMATb HA Ce6s.
~ [lonarno, yTo B TakoM Ciyyae ypaBHHTENbHBIE BHIUHCICHHS He yIayd-
AT PEe3yJbTaTOB IIONEBHIX H3MEDeHHH, XOTS W NUDHBOAAT K MeHbIleil
A8(OPMaUUH OTAENbHBIX YacTell NOJHrOHOMETPHUECKON CETH.

B paGore mpod. A. C. UYeGoTapeBa yxashiBaloTCi M HEKOTOPHE IyTH
ocnableHus BJAMAHHUSA OUIMO0OK UCXOLHBIX NAHHBIX. ,

®. H. Kpacosckuil B c30eM Tpyle «PYKOBOACTBO IO BHICIIEH TeoNe3HH»
(1. I) paccmarpuBaer Bompoc medopMamumm npH BCTanKe TPUTOHOMETPHYE-
ckux cereft 1I xnacca u pamos Il Kiacca MeXZy ONMOPHEIMH IYHKTAMH. I
croponamy I xmacca, TYyT e OH yKashiBaJl, UTO UPH PacyeTe JONYCKOB TIpH
COCTABJICHUH YCJIOBHH Koopxumar. B cerax II knacca ommbrm Koopxuat
HCXOJIHbIX TMYHKTOB NOJIXKHEI NIPHHHMATBCS BO BHUMAaHUE. _
B 1940 r, B nepsom cGopuuke Tpynos MUUTAuK mpod. A. C. Uebo-
Tapep omy6anKoBan craThlo «OUeHKa TOUHOCTH MOJMANOHOMETPHUECKHX XOJ0B
C YYeTOM OIMGOK HCXONHBIX JAHHBIX». B Heil BHepBEIE CTABHUTCH M N0 HEKO-
TOPOH CTENeHH Paspellaercs BOIPOC 06 OLEHKEe TOYHOCTH C YUETOM OMIHGOK
HCXOJHBIX NaHHBIX, , ‘ L

Wuxenep-reonesuct Ipannc-Tlpanesuy B 1939 r. ony6aukosan paGo-
Ty [2]. Paccmartpusas Bennunnsl F — QyHKIHH HENOCPENCTEEHHO H3MEpPEeHHEBIX
senuny Uy, Uy, Ud, ..., U,' 1 OmKOOK HCXOAHBIX KAHHBIX &, B, Y. OH mpH-
MeHseT K TaKOH (YHKUHH (HOPMYJY TEOPHH OWHOOK IS BBIUHCJIEHUS cpen-
Hell KBaJpaTHYECKOH OMIHOKH (DYHKUHMH HEe3aBHUCHMEIX TlepeMeHHBIX

2 2 2
=) +5:Ga) -+ (Y b+
P \0uy ) 7 pa\Ouy, Pn\0u,

n

T pr— CPEHAS KBAJPATHYECKAS OUIMOKA eTHHHIEI BeCca, XapaKTepH3YIOmast
TOYHOCTh H3MEDEHHEIX BEMHYHH; p,— Beca HeNOCPENCTBEHHO U3MEPEHHHX Be-
JIMUMH; My, My, M., — CPELHHE KBAAPATHYECKHE OWMGKH MCXOZHBIX JAHHEIX.
. Tlpu HamHYuM B KayecTBe MCXONHEIX AAHHHIX BeJHUHH, JEHCTBUTEIBHO
HE3aBACHMBIX, 9Ta (HOPMyJia BNOJHE CTPOrO PEIaeT BOIpOC. '
BuiBozipr Tlpannc-TIpaneBuua Haum TpHMeHeHHWe B npoussojicrse. O6
aToM coolmaer uuxenep . A. Jlapu B cTathe «OneHKa TOYHOCTH TpHAH-
TYJIANHUA TIPY YueTe OlUGOK HCXOXHBIX AaHHBIX», ony6aukopanuol B XXII BH-
nycke cOopuuka I'YIK. - S :
CIIOXKHOCTb OLLEHKH TOYHOCTH OGYC/IOBJIEHA, IMIABHEIM 06Das’oM, 3HAUH-
TEJbHBIM - YHC/IOM HMCXOIHBIX 3JeMeHToB. VX umcno ocofenno BeNHKO, KOTAa
OLEHHBAETCs] CETh, OTHOCHMAS K OJHON M3 JOC/ELYIOIHX odepenell mocrpoe-
Hust.- B 2TOM- Cyuae HeoOXOZMMQ YUHTHIBATL OMIMGKH 3/JEMEHTOB, OTHOCH-
HIMXCSA KO BCEM TIPEIBIAVINHM NOCTPOCHHSIM, - Co
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B c6opuukax tpymor MHUTAuK Ne 9 u 12 ony6auxosama paGora
aBTOpa Hacrosuledl cratbi. OHA MOCBSIEHA Y4eTy OLIMOOK HCXONHBIX JIaH-
HBIX TIPM CO3JIaHHK reojesndeckoil onophl. B pabore nanpl obmue GOpMyJsL,
BHIPAXKAIOIINE 3aKOHOMEPHOCTH BJIMSHUS OMEGOK MCXORHBIX RAHHHIX HA TOU-
HOCTL OTOPHBIX CeTel. ‘

DopMyJibl BHIBENEHBl [JISI CAyuas ypABHOBEIHMBAHHS IO METOLY YCJIOB-
HBIX M3MepeHHH. B sTOM cillyuae KoppeJathl, BepOATHEHIINE IIONPABKU H3Me-
PEHHBIX BEJIHYMH W OWHOKM (QYHKIMHE ypABHOBEIUEHHBIX 3HAUECHHI MOXKHO
BHIPA3UTHL Yepes CBOGOIHBE UieHBl VC/JIOBHLIX YDaBHEHHH, KOTOpHE B Onpe-
JIeJIeHHBIX YCJOBHSIX SBJSIOTCST Pe3yJabTaToM He TOJbKO OMMOOK N3MepeHui,
HO ¥ OmHUOOK HCXOIHBIX JAHHBIX.

Ecan 6nt otHOCHTENbYRIE OUIHOKH GasHCOB, a Tak:Ke OUIMOKH HCXONHBIX
A3UMYTOB M KOODIMHAT B TPUAHIYIANHH, PABHO -KaK ONIMOKHM  HMCXOMHBIX
IUPeKIMOHHBIX YIVIOE ¥ KOODAHHAT B IIOJAATOHOMETPHH OblJId DABHHL TIO BEJIH-
YHHe MW 3HAKY, TO B NPOIECCE YPABHHBAHMS BCTABJASIEMOR <Cerdt OMUOKH
HCXOZHBIX NAHHBIX HC CKa3aqad Obf HEKAaKOTO BJAHAHHA Ha BEJHYHHE HOUpa-
BOK. [Tocaenune Gblii OBl CJIEICTBHEM TOJBKO OMMGOK maMepeHmit, Omubtxu
UCXOJHBIX NaHHBIX BHI3BAJdH OB TOJNBKO 0010 OMMOKY B ITIOJCKEHHH, Mac-
mrabe H OpDHEHTHPOBKE TPHAHTYJSIUH.

Koneuno, B o6meM cryuae OMAOKY HCXOTHBIX AAHHBIX HE PARHHEl MEXKAY
coboil. BerencrtBHe aroro B CBOOCAHBIE WIEHHl JOTOJHUTENBHBIX YCJIOBHBIX
ypaBHeHHH BOHAYT PASHOCTH OIIUOOK COOTBETCTBEHHBIX HCXOAHMBIX HAHHEIX.
[TosroMy moxHO cKazaTb, YTO KOODAUHATH YCJAOBHBIX YDaBHEHHH M HaRmeH-
HBble IT0 HUM [ONDABKH H3MEPEHHBIX BEJHUMH, a TakXKe (YHKIUU 3THX BeJH-
YHH qI0C/Je UX YDABHOBENMIMBAUMS OYAYT WCKAXKEHB BAUSHHEM pasgocTed
OIIOOK COOTBETCTBEHHBIX HCXOLHBIX NaHHBIX.

Heo5xoqumMo OTMETHTb, YTO BJIHAHHME OMIKGOK HCXOMHBIX MAHHBIX HA
H3MepeHHBIE BEJIHYMHBL M DJAEMEHTHl TPHAHTYJAANUM OyIeT HMeTh B 00Iem
CHCTeMAaTHIeCKHE xapakrep. B aToMm clyuae npumeHeHHe crocofa HanMmeHb-
HIMX KBAJpPaTOB K YPABHOBEIUMBAHHUIO Pe3yJbTaTOB WM3MEPEHHH CTAHOBUTCA
He BroJie 3aKOHHHIM. CBOGOJHbIE WIeHbl YCJIOBHEIX ypaBHenuft GyayT comep-
KaTh HEKOTCDBle OMIMOKHM, HHUEro OOIIEr0 He UMEIOUHe ¢ ONMOKaMH ypas-
HOBEIIMBAEMBIX pe3y/JbTATOBR u3MepeHuil, IlosTOMY -CTelleHb CTPOTOCTH pe-
3YJIbTATOB YPABHOBEIINBAEMOH TPHUAHTYJSIMHE WM APYTHX ITOCTPOEHuHt Gymer
3aBHCETh OT COOTHOIIGHHS OIUOOK M3MepeHHH M OMUGOK HCXOZHHIX KAHHBIX.
Ecin omufku HCXONHBIX NAHHBIX 1O CPABHEHMIO ¢ OWMOKAME H3MEpeHH
ASHCTBUTEJbHO MAJIBl, TO U3 YPABHOBEIINBAHHS NOJYYUM NOTIPABKH H3MEDEH-
HBIX BeJIMYMH, BecbMa OJM3KME K BepOATHefmnM 3HavenusMm. OO6pubas
OLEHKA TOYHOCTH 3JEMEHTOB IIOCTPOCHHH Kak (PYHKIUK VDaABHOBEINEHHbIX
BeJHYHH Takxke Oynmer o6oCHOBAHA.

Onnako pake Dpu COBDEMEHHOH BBLICOKOH TOUMOCTH H3MepeHu# Junmuii
H YITIOB HEJb3f npeHeOperatb OMNGKAMW MCXOMHBIX JTAHHBIX.

Ecnu ypaBuoBelminsanne U3MEDEHHBIX BeJHUMH MPOU3BOAATCA IO CIOCOOY
HAUMEHBIIHX KRAAPATOR OOBIUHLIM 00pa3oM, TO 3TO NPHBOJUT JHIUL K (hoD-
MaJIBHOMY YCTPAHEHHIO DACXCMJIEHHH De3yJIbTATOR H3MepeHMH MeXAy coloi
U C UCXOAHBIMH JAHHLIMH. BO BCAKOM Cjywae IIPU TOM He IOJydYaeM Bepo-
ATHEHINYUX 3HAUEHHI TOIPABOK H3MEPEeHHBIX BeJHUYHH. DTO oTpaxkaercs Ha
OIIEHKE TOUHOCTH 3JIEMEHTOR MOCTPOeHMHE Kak (YHKIMH YDaBHOBEHIEHHBIX
BeJUYHH. B aroM ciyuae OOBIUHBIE METOABI OIEHKH TOUHOCTH 3JIEMEHTOB
TPHAHTYASIIHN yxKe He NpuMeHaMbl. lpw mpaBusbHofl nocTaHOBKE 3ajaud [0
OLEHKE TOYHOCTH 3/IEMEHTOB ITOCTPOEHHH XaK (DYHKIWH YPaBHOBEUIEHHHIX
BeJUYHMH HeoOXOAUMO YYeCTh BAMSIHHUE Kak OMUOOK H3MEPEHUs 3THX BETHUHH,
TaK ¥ OIIWO0K MCXOIHBIX JNAHHBIX, :

TPpYIHOCTH TIPAKTHYECKOTO peNieHUs 3TOH 3aMaul 3aKJIOYAIOTCS B TOM,
YTO W Te U IEPyrue omMMOKW HEU3BECTHH M HEOTHEIMMB! IPYT OT APYyra B Ipo-
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LecCe CaMHX YpaBHUTeJNbHHIX onepanuid. Ho B ofmwel Teoperwuyeckoil mocra-
HOBKE 3TOH 3aJa4yH BCE JKe MOXKHC H3yuyaThb B OTAEJBHOCTH HX BJIMSHUE.

[To-BuIMMOMY, BO3MOXKHBI DA3JIHUHBIE METOXB HCCJENOBAHUS BIHSHHS
OINGOK HCXOMHEIX JAHHBIX Ha TOYHOCTh 3JEMEHTOB IIOCTPOCHUR —- TPHAHTY-
JIAUMA WM TIONIATOHOMETPHH HJM BOOOIIe (QYHKUHH YPABHOBEIICHHBIX BeJH-
yuH. Ho moBoft crnoco6 yuera BJIHAHHS OUIHGOK HMCXONHBIX NAHHBIX HA TOY-
HOCTb (YHKIMA YDaBHOBEIUEHHBIX BEJHYHH IOJIKEH COOTBETCTBOBATH TOMY
32KOHY, N0 KOTOPOMY BTH OWIHOKM TIepPeK/afhIBAIOTCA H BJIUSIOT HA U3MEpeH-
HBl¢ BeJMYHHBl NPM HMX YDaBHOBEUIMBAHUH N0 CIOCOGY HAMMEHBIUINX KBaj-
paros.

B nanpuefimieM omuGKH MCXOXHHIX AAHHBIX PasielUM Ha JBE TPYIIHL
B nepsyo rpynmy oTHeceM OOGIMYIO YacTh 9THX OIKGOK, BO BTODPYIO TPYITy—
OWACKM HHAUBHAYaJbHBE. Binsgune omuGok BTOPOA rpylnsl Ha pesyJabTaThl
ypaBHOBeIUHBaHNA OyNeM HasBIBATH KOCREHHBIM BJHSHUEM OHNIMGOK MCXOM-
HBIX JAHHBIX,

B yxasauueix tpyrax MHUHI'AuK aBropom Gbll HM3J0xkeH oBMHUH MeTox
OLIeHKH BJIMAHHA OMIMGOK HCXOZHBIX JAHHBIX HAa TOYHOCTH (DYHKUME ypaBHO-
BEHISHHBIX BeJHUMH. [IpH 3TOM He Iesajoch HUKaKHX TIPENNOJOKEHHH o THIe
H XapakTepe YPaBHEHHH, a IOSTOMY 3TOT METOX M IOJIYueHHHle obmue Qop-
MYJBl NIDHMEHHMBl H IIPY OlEHKe BJHSAHHA OIKGOK HCXOAHEIX JaHHBIX Ha
SMEMEHTHl IIOJIUTOHOB TPHAHTYJISAUHM, HHBEJHDHBIX H IOJHTOHOMETDHUECKHX
ceredl. TIpuMeHnM TIpeJIOXKEHHBIA METOI K YYeTy BJIMSHHS OMUGOK HCXOXHBIX
J@HHBIX HA 3JeMEHTHl ITOJUrOHOMETPHUYECKOTO XOJa.

Ta

Puc. 1

JlJ1s TIpOCTOTH! BO3bMEM IOJHIOHOMETPHUYECKHH XOH BBITEHYTOH (OpMEL
C NMpPHMEPHO DaBHBIMM CTOpoHaMu (puc. 1). XoX IpOTOXKeH Mexny IByMs
TBEepPABIMH TOUKaMH Ty ¥ Ty u aByMms auuuaMu 1,1, U T, 75 C H3BECTHH-
MU JMPEKIHOHHBIMH YIJaMH; B XOJe H3MepeHsl 7 CTOpoH M (n 1) yruos,
T. €. cmenano scero (2n +1) wnamepenuft. HeobGxonume Haiity abcuuecy H
opnuHaty (n—1) TOuek moBopoTa.

B naHHOM OJMHOUHOM NOJHPOHOMETDHUECKOM XOJeé BO3HHKaeT TpH
YCTIOBHBIX ypaBHeHHMs. Tak Kak IeleHWe 3THX YpaBHEHHH HA JBe TPYNNEL
MOKHO IIPOM3BECTH IIPOCTHIM Ipeobpa3oBaHHEM KOOPHMHAT, TO ofIUee Teope-
THYeCcKOe COOCHOBaHHE 3TOTO MeTOAa 3hech He H3Jaraercs, Tak KaK OHO
JOCTAaTOYHO TIOAPOOHO U3JIOXKEHO B YHOMSHYTOH BHIIle pafore.

Tpu YCIOBHBIX yPaBHEHHS! BBISBAHbl HaJIMUHeM H3OBLITOUHBIX HCXOIHBIX
Haupelx. CBo6Goinble YMEHHl 3TUX YCJAOBHBIX YPaBHEHHHI 3aBUCHT 0T OMMGOK
HU3MepeHuH M OT OIMOOK HCXOIHHIX JAHHBIX.

VYcnoBHBEIE ypaBHEHHS MOXKHO 3allMCaTh B TaKOM BHIE:

(dp)+ day — day, = — f3, 1)
[Ax]— (X — xa) =1 2)
(A= —yw) =1, ()

Tak KaK HCXOJHBIE JAaHHBIE MMEIOT OIIMGKH, TO BOSHHKHOBEHHE HEBSI3KH
SIBJIITCS PE3YJbTATOM OUIHGOK H3MEDEHHBIX BEJMYHH (IJIMH JIMHHUA W YTJIOB)
M HCXOJHBIX NAHHBIX (ZUPEKUHMOHHBIX VIVIOB M KOODIHHAT).
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Eciu B ypapuenus (2) u (3) BMecTo BBIYHC/JEHHBIX NpUpaIleHHll moj-
CTAaBHM HCTHHHBIE, & BMECTO JAHHBIX KOODAMHAT TBEPIBIX MYHKTOB — HX
HCTHHHbIE 3HAYEHHsI, TO B IIPABOH YACTH STHX ypaBHEHUH BMeCTO HEBS30K
TOJIYYUM HYJIH

|Ax" 4 dAx|—(xp + dxg— xy—dxg) =0,
[Ay'+ dAy]— (yx + AYx— Yy — Vi) = 0.
Ecau u3 9THX ypanueHHH# BLHIUTEM COOTBETCTBEHHO ypaBheHus (2) u (3),
TO Hafzem
[dAx'] — (dx—dxy) = — f, } )
[dAY) — (dy—dyy) = —F,/
Hcrunnble omnbKy B npupamienusax dAx U dAy 3aMeHUM He3aBUCHMBIMH
BeJMYHHAME — OIMHOKAMU YIVIOB M JIHHHUH,

Oas sroro pocnosibsyeMcs «popMyaaMH Ax==scosa H Ay = ssina.
Tlocie muddepennuponanus uafinem

dAx:COSOLdS-SSiHaé§,

dAy =—sin e ds 4 s cos oc(i—a.

B pesynbraTe HEOOJABUIMX TIPEOOPA3OBAHUE IOJYUUM

dAx —Ax ~d—9§—-Ay%o—L

ds da.
dAy = Ay ?—}-Ay—;

Besmnupanl da 3ech 3aBHCHMBIE, TAK KaK JHPEKUHOHHbBIE YIVIB SBJSIOTCS
QYHKIMAMH HU3MepEHHBIX YIJIOB.

YunuteBas 370 0GCTOATENBCTBO, TPOH3BELEM [ajbHedinde npeoGpasosa-
Husi BeuuuH do. JIUpEKUMOHHBIR Yool KaMKIof CTOPOHBI TIOJIHNOHOMETpUYe-
CKOTo Xoma BHIUHCJAAercs To (opmyse

o) —a,+ S8 — i 180°.
1

Hponuddepenupyem 310 BHpaxeHnne U NOJYYeHHHH pe3yJabrar

i

do/=da, + % df/
1
IONCTaBHM B ypaBHeHHs (b), Torna

as; 1
dAx! = Ax; — — Ay/ —
S; 4
1

! 1

. (6)
dAJ’iI:A)’f'dTS_i‘f‘ Ax/ ?}]}dgi,—}——pri,'d“H l

Hcruunble aHauedns omMOOK NMPHpAUIEHHH TOACTABUM B ypamHenus (4)
U Haljgem

[cos a'ds] — 1? [AJ’;" : %‘t‘ dag/ J — %{1—1 (Ay/] —(dxg —dxg)=—/f.
: 7)
s ds] 4 - [/ oy |+ S ani) — @y — v = )

27

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

Beenem o6osnauenus : |
A':[Ay;zd@i’]; B’:[Axl.'.zd@,-’]. ]
1 L :
Packpeip Boipaxkenust ansi A’, nosyuum 7
A=t =¥ B

IIpn6aBHB K 3TOMY BbIpaKEHHIO UJIEH

’ ! Qt
87 a1 = Vint1) dtj ntis
TOXKIECTBEHHO PABHBEIN HYJ0, HafizeMm

A= [yt — /) dB (8)
CoBepIlIenHo aHaJJOTHYHO MOJYIHM ' |
B'=[(¥'pty — x/) dB/1"H (9) '

B Brpaxkenuax mis A’ u B’ yuHTBIEAIOTCA BCe YIVbI BIIOTh o (n-F1).
Janee 3nauok i omycrum, Torjla ypasuenue (7) TPUMET BHJ

! I ’ ) ’ ’ 1 ! ) [ f—
[cos a'ds] — —p-[(y w1 — YA | — _P—(y w1 V)@= (dX —dxpy)+f,/=0
.(10)

. 1 1 -
[sina'ds)+ —- (€' — XV AT+ - (Kiy —Xp)day(dys—dy ) +/,=0

OTH ypaBHEHHs BBIBEIEHB! IJd CJydas, KOTHA H3MEDEHHHIE YIJVIBl He
HCIPABJAJIUCh IPeJBAaPHTENbHO 32 HEBS3KY B cymMMe ymvos. [Ipexmosoxum,
YTO B KaXABIH YroJ BBeleHa IIePRBHYHAS NONpaBKa, BhIpaxkamomascs ¢op-

MyJ10#t
!
o =— i
. n+1
Torxa ucnpabeHHble YIJBl GYIyT COOTBETCTBEHHO DaBHBI
pi=p'+v/
HJH
f !
B=p— v =p+ 2 (11)

n+1 '
VcTHHHBlE OIHOKH W3MEPEHHBIX yrioB 0603Hayaau df', HCTHHHBIE OMHG-
KH TIpeBAPHTEJNbHO HCIPABJIEHHHEIX yIJOB 00o3Havyann df*. fcno, uro

3+ dSi/ =B+ dﬁu
d?’i — dpi, + Bi, - Bi'

YunroiBag pasencreo (11), monyunm

CTRyna

_aary S
df, = d3/ + ﬁ__f;_l
WIH
" [dB]= [dB') + fy'-
Tlpunumas Bo BHuMmaHue (1), nafizem
[dB) — day + da,=0. (12)

* B nanpueiilileM BCe BEJHUMNH, COOTRETCTBYIOUINE HCTPABJEHRHM yriam, o6o3HA-
YeHBl NPEHHMH CHMBOJAMH, HO 6€3 LITPHXOB.
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YpapHenue (2) nosyweHo 58 NPEABAPUTEJNLHO HCODPABJICHHBIX YIJIOB.
Ho ecau yriibl ¥CIpaBJieHbl T1ePBHYHBIMH IONPABKAMU, TO U BEJHYHHE, Bbl-
YHC/IsieMBIe IO 3TUM yraaM, 6yayr yxe unbiMu. C/emoBareJbHO, B ypaBHe-
uuu (10) sesmumnsl f/, f,), ¢, V4p ¥ X4y, %/ 1 dB; mano samennts C
y4eToM BBENEHHON NONPABKH B YIJBL. TOrAa paBeHCTBA

[cosads]— ”;‘ [Vt —y)dBl— —]P— (Yot —Y)day—(dxg—dxy)+f,=0 3)
{sin ads] + “lp— [(x ey —2)aBl+ “é‘ (Xt — X)) day—(dy o — Ay i)+ f,=0

NPeACTaBAT coBOH YCJIOBHBIE ypaBHEHHS KOOPAMHAT JJIA CJayuas NpeaBapu-
TEJIBHO HCIPaBJIEHHBIX YIVIOB.
Bripaxkenue

[(Voty —y) dB]
‘npeﬂCTaBHM B BHJIE ILByX Cy-MM

(Yats —¥) A3l =Y pt1 [dB] — [ydB). (14)
C yuerom (12) noayuum
(Vi1 — ) dBl =Yty (do— day) — [ydB].
IIpuGaBuB x npaBofl YaCTH PABEHCTBA UWIEH
A Yy {aR] — (doye— dag)},
TOXIECTBEHHO DaBHLIH HYJIO, HaligeM

[(yn—i-l _.y) dS] = (y11+1 - yU.) (d’“K - dd’H) - [(}’ - yu‘) d@] -

2= My (Ao — dayy) — [0 df], (15)
rie ‘
Ni=Yi—Vn-
Anajiornuno ags proporo ypaBHeHus ([3) MOXKHO IIOJYYUTD
[(’\A'n'f"l - )C) dls] - &rl+1 (d(xl( - dah’) - [Eds]r (16)

B KOTOPOM &, = X; — Xj1.
. =~
B ¢dopmysax (15) u (16) Beamunmnnl X;; M Y, MOTYT GbITh BBIGPAHHI
TIPOU3BOJIBHO. BOCMOJIb3YACh 3THM, IOCTABUM YCJIOBHE, HTOOH
[} Lyl

Xp= —"7 H Y=, 17

07 p 1 Y= (17)
T. € X MY ABJISIOTC KOOPHHHATAMH <UEHTPA TSKECTH» XOAa.

BesnuyuHsl § M ¥ -— KOODJHHATLI BepIUUH X0.a, OTHECEHHHIE K HOBOMY
HayaJly, 3a KOTOPOE MBI NDPUHSVIH HeHTp TsikectH. Hasosem Taxde KOOpAH-
HATHl «UEHTPANBHEIMUY. Brluucasiores oHE [0 (GopMysaaM

R 7 DR 6
2T Il—f—l’ Ny =i n_+_1- (18)
Tak xak § u 7 -— YKJIOHEHHsI OT apH(MeTHUCCKOH CPeJUHEl, TO
[E]1=0 u [n}=0. 19)
TTomcrasum (15) n (16) B ypasHerue (13) u, cirenas IpUBeLeHHE TIO-
LOOHBIX UJIEHOB, IIOJYIHM
1 1 1
[cosads]+ o [nd‘B]JFF(,V iy u)d“H»—? (Votr™y u)dak_(‘ixi(*dxﬂ)'{"f =0
.(20)
. 1 1 1
Isin ads]~;[£d;8]—~ —p—(x”~xu)d<x,1+ - (xn+1_“‘711)d“1<_(d}’1("dJ’H)+fy:0

g
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IlonoxuM, 4ro B JaHHOH CHCTEMe ONOPHBIX TYHKTOB HMEETCS 06Ias
YacTb OUIMOKH B JUDEKIUOHHEIX yraax de. OCTaBLIyIOCS YacTb OLIHGKU, OKa-
3bIBAEMYIO KOCBEHHOE BJMSIHHE Ha 3JIEMEHTH XOfa, 0003HAuMM uepes Sap
M day, a TakxKe, UM B BHIY, uTO B (opmyaax (20) pasHocTH (dX,-— dixy)
u (dyy — dyYy) BHIPA3AT Te YACTH OMIMOOK, KOTOpbie OKA3LIBAIOT KOCBEHHDE
BIHAHHE HA 3JEMEHTHl X01a, 00603HAYHM STH BEJHYMHBE! COOTBETCTBEHHO 00X,
u 3y, Torma c ydetoM TOTO, 4TO .

Xot1 = X Yot1 Vo
1 1 1 ; . v
[cosads] -+ ) [(napl+ ry Wu—yy) Say — P V=Y )8ax—0x, + [,=0
| 1 ( i ‘ L (21)
[sinads]— - [EdB] — ) (Xp— ;) Bayy - (g2 )88y, + f,=0 [
B TaxoM BuAe yc/JIOBHBIE YpaBHEHHS He HAXOAAT NPUMEHEHHS, TaK Kak
IPH YpaBHOBEUIMBAHUM IIO CIOCO0Y HaHMEHBUIHX KBAJDATOB ITONPABKH.OMpe-
JSJSAIOTCS TOMBKO K M3MEPEHHBIM YIJIaM H JIHHHSIM, a UCXOAHBE NaHHbE He
HCHpasasoTes. EC/u 1eblo ypaBHOBEIUMBAHHUS SIBJSJIOCH HAXOXKIEGHUE IO-
DPaBKH WM K HUCXOAHBIM JAHHBIM, TO HeOOXOAUMO OBLTO OBl 3TH OMIUGKU BEI-
pasutb yepes OMMOGKM HENOCDPEACTBEHHEIX H3MEPEHHH BCEX. paHee NpOHu3Be-
AeHHHX TiocTpoeHuH. Takas 3ajava, oueBHAHO, GbUIa Obl HEPa3PEINUMOH.
Ypasuenus Buga (21) MOXKHO HCIOJIB30BATH TPH OIGHKE TOYHOCTH MOJH-
TOHOMETPHYECKHX XOJ0B € YYeTOM OIIMOOK HCXONHEIX JNAHHBIX, 4 TakKke NpH
OLleHKe KOCBEHHOrO BJHSAHMSA OMUOOK HCXOIHBIX NAHHBIX HA 9JIEMEHTH IOJHU-
TOHOMETPHYECKOTO XOla IOCJe YPABHOBEWIHBAHHS MO Cnoco0y HaMMeHDLIIHX
KBaJipaToB. B craTthe paccMaTpHBaeTcs nocsaenHee.
Bocmosbsyemcst o6BIYHON HOPMYJIOH YCIOBHBIX ypaBHEHMI

L [dB]+ Fg=0

IL [cosacds]—i—%[ﬂ dp]+ F,=0 4 (22)

1L [sin o ds] — % [EdB)+ F,=0

HO OydeM HMeTb B BWAY, uto HeBssku Fg, F, u F, asasiorcs pesyibraTom

Ee TOJBKO OIIHO0K HBMepeHHﬁ, HO H O1HOOK HCXOAHBIX NaHHBIX.
Ta~K, s Ciydas NpeABapUTe/IbHO UCIIPABJACHHBIX YIVIOB MOXKHO 3aIHCATh:

L. Fﬁ: day — day

1 1 T
IL Fx:";()’ﬁ—yu)daﬂ_?(yK_yu)daK_ dxu+fx . (23)

.1 1 N
1L Fyz?(xﬁ — xp) day+ - (= x)dag— 08y, +f,

3necy f, ¥ f, — 4acTH HEBSI30K, BLI3BAHHble OMNOKAMH H3MEDEHHH, &
OCTaJIbHBIE YJIEHB! BHIPAXKAIOT BJHSHHE OMHGOK HCXOAHHBIX NAHHBIX Ha He-
psiskH. Ecim mpeiaBapuTe/bHO HCIPABJAEHHE YIVIOB He OBLIO CHEIAHO, TOIAA
ypasuenus II u III ma (22) ocralorcs Ge3a usMeHeHMS M TOJBKO B ypaBHe-
wan (1) Fg= fo' 4 €ap — 82y . D10 naer mpaBo AJs HabHeHIIHX DacCyX-
JeHHH HCTIONb30BaTh ypaBHeHHs (21). B stom ypaBuenuw df; U ds; — ucTHH-
HBle OMIMOKM IpeRBapHTENbHO HCIPABJEHHBIX YIVIOB M HCTHHHBIE OIIMGKH
U3MEePeHHBIX JIHHAH. YKa3aHHble oUOKM u3BeCTHH. Ho U3 ypaBHOBEIIMBaHUS
M0 Crnocofy HaUMeHbIIHX KBaJAPATOB HAXOAHM BepOATHEAIUHE [OMPaBKU
K yriaM H JIMHUSM. OTH HONPAaBKH YCTPAHSIOT HEBS3KH MEXKAY H3MEpEeHHAMU
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A ONOPHBIMH JNAHHEIMH H YJOBJCTBOPHAIOT COCTaBJEHHBIM TPEM  YCJAOBHBIM
ypasuenusm. [lompapxyu TOJKHBI, HO BO3MOMKHOCTH, YJIYYIUHTb De3YJIbTATHL
H3MEPeHHil ¥ B M3BECTHOH CTElleHH 3aMEeHUTh HCTHHHBIE OMIHOKM M3MepeHHIL.

3aMenss B seIpaxkenun (21) ECTHHHBIE OIIMOKH HCKOMBIMM TIOTIPABKAMH,
HOJY4UM OKOHYATENBHO;

L [0"] 4 Fg=0

IL [w cos o]+ —lp— [no"]+ F,=0

(24)
. 1 . '
ML [wsin a]——p— [Ev"]+F,=0
3nechr v;” U w; — COOTBETCTBEHHO IONPABKH B YIJIbI M JHHHM.
[Torpebyem, aTOOHL
[p,©?] + [pg v*?} = min.
JJisi HaXOXKJEeHHsI BECOB HMEeM
¢ ¢
Ps; m?. 12s; Pe, mg? (25)

B nosuroxomerpud 3 QopmyJie Aad Beca CTODOHH BeJHYHMHA CHCTEMAaTH-
YeCKUX OIIMOOK He YUHTHIBAETCS, TaK KaK IIPEIIIONaraercd, 4To BCEe MepH
K YCTPAHEHHIO MX IPWHATHL W CTOPOHBI X0Ja CPaBHUTEJbHO HeBeaukd. Koad-
uIuenT ¢ MOxKeT OBITh BHIODAH «NPOHM3BOJbHO». ITorpebyeM, uTOGH ¢ = p?,
TOTAA

-
P ’”1‘32 (26)
Ps; = ”s‘;_
B ycaopnbix ypaprenusix (21) mosyun
=A==y = ...=q, =1 )
by=by=by= ... :bn+1:1?715§ by =COs 2y
bptq=1C08 0. .. by, =coO8a, 2 (26))
€ =Cy==..,.m=C == — —i— s Coptg==SIN 245 €, 1 5™=Sill ay
.. Cyppq=Sina,

Tpu ycJIOBHBIX ypaBHEHHs NO3BOJFIOT COCTABUTb TPH HOPMAJBHBIX ypas-
HEHUS KoppeJar

faa ab fac
— 1k ko4 |k + Fg= 0
I » 1 + ,p | 2 4 7}7 ] 3 [
[ab] bb Cbe
) ky + ‘1;‘ ky + 7F»k3+Fx—0 . (27)
ac], _ |b¢] cc. _
i Gl i SR

BoryncauM ko3 OUITHEHTH HOPMAJBHBIX YPaBHeHUH

aa) _n+41 TJabl 1[0 o fac] o _ 1y
[va~ P’ ipJ pPM % [p] pplE] 0
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OGo3naunym Koa(ptpnunembl HODMAJIBHBIX ypaBHeHHH OGYKBaMH C ABYMS
UHIEKCAMH, NepBHIH H3 KOTOPBIX 0603HauaeT HOMED YCJIOBHOIO ypABHEHHS
TEPBOr0 MHOMKUTEJS, BTOPOH — BTOPOrO MHOMXHTENA, Toraa

n+1_ Jab
[]ou . []Qm | (28)
ac _n |60 _ 2.1 9 Ax?
|5 |00 =0 [ 5= Qo= o+ 15 cosat = L1+ [25] oo
rae
1
pp'—"q7
[%]:Q%:——pp?[ng]—{—[ssmacosa]_.—-——[n 1+ [%—AX]; (30)
|5 |= o=ttt tssinte = L [ 2] (31)

C yueroM BBeJEHHOTO 0GO3HAUEHHS HOPMAJIbHbIE YDABHEHUS KOppeJaT

TIPHMYT BH[
L Quki+Fg=0
IL Quko+ Qusks+ F,=0 ) (32)

UL Qusky+ Qusky+F,=0
Pemasg ypaBreHHs, TOJAyYHM

k1="F—a’ k2-N(Q23 — Qs )
0u | @)
= (OnF, — O F)
Tie
N= Qu + Qg — Q% (34)‘
Ecnu B (33) Q 3aMeHHTb HX BHIPXKEHHSIMH, TO NOJYYUM

YA ST
w2 oo )

Takum o6pasoM, KOppesaTH BblpaxKeHb! Yepe3 CBOOOMHEBIE UJeHHl YCJIOB-
HBIX ypaBHeHMH. Ec/im uCKOMBIE NONPABKH BLIPA3UTh Uepes KoppesaaThl U3Be-
CTHBIMH CIOCOGaMH, TO TONPaBKH K H3MEPeHHBIM BeJHYMHaM OyAyT BHIpa-
JKeHBl Yepe3 CBOOOJIHBIE YJIEHBl YCJIOBHBIX ypaBHeHHH. Tak, moayuum

o =— pFB + g (n; Ry + & k), (36)
11
w; = Ax, kg + Ay, k. (37)

Bripasus Ji00cH ypaBHOBEIUEHHBIH 3JeMEHT TIOJUTOHOMETPHYECKOTO X044
B BHZe (DYHKIHH H3MEPEHHBIX BeJHIMH U UX mompapok coryiacHo (36) u (37),
TIONAYYHM BO3MOXKHOCTb HCCJIEJOBATH KOCBEHHOE BJHSIHHE OIMHOGOK HCXOIHBIX
IAHHBIX HA 3TOT JIEMEHT.
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®opmyast (36) u (37) BKaiOT TIONPABKM B BHAe JHHeHHOH (DYHKIUM CBO-
OOIHBIX YJIEHOB YCJIOBHHIX YpaBHeHAHN, a CBOGOXHBIE WIEHH SIBJASIOTCSH, B CBOIO
oyepesnb, PyHKHHeR omMMOOK H3MepeHH# M OMIMOOK HUCXOIHLIX TAHHEIX.

Ilpeanonoxue, yTo W3MepeHHs HPOU3BEJEHBl C OUYeHb BHICOKOH TOUHO-
CThI0 W OWHOKAMM H3MEPEHHH MOXKHO IpeHeOGpeub, MOXKHG CUMUTATH, 4TO
HeBA3KH 7, Fx u F, SIBJAIOTCS CHENCTBHEM OIHMOOK HCXOHBIX NAHHBIX.

Bripaxkenne xoppesnat, monpaBok u (yHKuME uepe3 CBOGOMHBIE WIEHBI
fIBJISETCs, 0 CYTH JAesa, BHIPaXKEHHEM HX Uepe3 OIMMOKH HCXOMHBIX NAHHBIK.
Ocraercst HafiTH 32BUCHMOCTb, BEHIPAXKAIOUIYIO TOYHOCTh (DYHKIUM YPABHOBE-
LICHHBIX 3HaueHdil H3MeDeHHBIX BeJHUYMH Yepe3 CBOOOIHBIE WISHH! VCJIOBHHIX
ypaBHeHHH. DTO TIO3BOJNUT HUCCAENOBATH KOCBEHHOE BJIHAHHE OMIHGOK HMCXOM-
HBIX JaHHBIX Ha JII0GOH 9JeMEHT IIOJUTOHOMETPHYECKOTO XOJa TIOC/Ie YPaBHO-
BENIMBAHHSA MO CNOCO0Y HAUMEHBUINX KBAJAPATOB.

[osioxxum, uto n H3MepeHHBIX BeJdHUHH X, X2/, X¢,... X, , ypaBHOBe-
IIeHHbIe SHAYEHHA KOTOPHIX X1, X2, X3,..., X, CBSI3aHBl HEKOTODPEIMH YCJIO-
BHSIMY, BLITEKAIOUUMH H3 HAJAYMS HUCXOAHBIX JAHHHIX 0, 0,/ TOJyueHHBIX
HE3aBUCHMO 0T U3MepeHHil.

IlycTe aTH yCIOBHSI IJIS YPABHOBEIIEHHbBIX 3HAYCHHH BEJHUHH HMEIOT BUL,

Oy (g, Xgu Xy .o x, 05wy oL )y=0
by (X1, Xgy Xy . Xy 0,0 L )y=0" (38)
D, (X, Xgy Xy . X, @ 0y L0 )=0

Kpome roro, B nanbreiimem Gynem paccMaTpuBaTh HEKOTOPYIO (YHKIHIO
VKa3aHHHX YDABHOBENIEHHBIX BEJHYHH M HCXOJHBIX JAHHBIX

U=F(xy, Xg, Xg . .. x5 0,00 .. ). (39)

Boofme roBops, OMHMOKAMH CONPOBOXAAIOTCS H3MEDEHHBIC BEJHUHHBI
¥ HCxonHble NanHple, OXHAKO HCIPaBJEHHIO TOJJIEXKAT TOJABKO H3MEPEeHHHIS
Beslyunbl. IlpencraBuM yc/ioBHBe ypaBHeHHUS B 0OlieM Bulle B (hopMe Ju-
HEHHBIX (QYHKIUE NONPABOK H3MEPEHHBIX BEIMUHH

QU+ AU+ g+ ... a0, fw, =0
by Uy DUy 4 by ... 4 by, +w=0 | (40)

rie Bemnuunsl W, =¢; (x;, X, X3 . x5 0, ©,7) — cBo6onHbIe UISHH
U TIPENCTaBJASfIoT CO00H CJAeICTBHE OIINGOK M3MEPEHHH M OmMUGOK HCXOIHBIX
JaHHBIX.

Qynruuio U BEIPasuM Kax (DYHKIHIO HBMEPEHHBIX BEMHYHH, HX JIONPABOK,

H AICXOHBIX MAaHHBIX ke
— . ! . ! ! - .

U=Fx/'+v5 %/ 49, .. x40, o+ Ae; 0,4 Av,-..), (41)
THe ®, ®y...— HCTHHHBIE 3HAYEHUS UCXONHBIX NAHHHIX, Aw,;, Aw,— HCTHH-
HBle OIMOKH HCXOMHBIX JAHHBIX, - . A

TIpene6perast BenuuuEaMu BTOPOrO IOpsSAKa U TI0JAaras, uro MaJikle 110+
IPaBKU ¢, U OMMMOKH Aw, SBIAIOTCA BeJUIHHAMU TePBOTO TMOPAXKA, MOMKHO
3anucarth o o

, oF oF oF
U=F(x/, x5, x5, ..,x; 0,0, . )+_0_3c:@1+ ‘6?27’2 + 573”34‘
oF oF OF
ceef=— ——— A e o
+ + axﬂvn + awl 9)1 +aw2 sz‘-l— ] S
Iast cOKpaIleHHsl 3alucH BBefeM 0GO3HAUeHHS:
Up=F(x/, %y, ..., x5 0,0, ...),
3 Tpyast MUHFAuK, Buimn, 25 33
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rae Uy — sHauenue dyHkudd U, BhluHCIeHHOe N0 nswepeuﬂbm 3HAUCHHSIM
oF
BeJMUHH X, u 6e30MUO0YHEIM HCXOAHBIM JNaHHBIM; o = =f— HaCTHBIE PO~

oF
H3BOJHBIE 3TOH (QYHKUHM N0 M3MEPEHHBIM BeJMUHHAM M 5. = F; — uacCTHble

NPOKBBONEE (PYHKUMH TIO HCXOAHBIM [AaHHBIM.
C yuerom 3TuX 00O3HauYeHHH IOJIYUHM

U= Us+ f1vy + fola+ fats + . - S0, + Filo, + F80, 4. .. (42)

Ecau umeem BuCAunit x0f (CBOGORHEIN), TO OMIMGKH HCXOZHBIX AAHHBIX
OKa3RIBAIOT Ha (DYHKUHIO YPABHOBEIEHHBIX BEJUYHH TOJBKO IPSIMOE BIHSHME,
KOTOpOE Ui (PYHKIUH 3aJIaHHOrO BHJA OCTAeTCs NOCTOSHHBIM. BUA QyHKIMH
He W3MEHHTCS, eC/M paccMaTpHBaThb HecBOGOAHBHIe ceTH. Ho 3smech, kpome
IIPSIMOTO BJIUSIHHS, HA NAHHYIO (YHKIHIO OIIHOKY HCXONHBIX AAHHBIX OKa3hi-
BalOT W KOCBEHHOE BJIMAHHE, KOTODOE, KaK YyXKe YKas3hlBaJoCh, BHI3HIBAET
Ae(opManu0 CETH.

Kak B ciyuae cBoOOIHBIX ceTelf, TaK ¥ HeCBOGOLHBIX TIOCJACHHHE UYJIeHH!
byuknun (42), F, Aw,, FyAw, ... BHIpaXKaloT NpAMOe BJIHSAHHE OIUIMOOK uc-
XOIHBIX JaHHBIX, 4 BTOpPHIE f1U3; f2v2 3aBUCAT U OT OMHUOOK H3MEepeHUH, H 0T
OMHGOK HCXOIHBIX JNAHHBIX, BhIpaxkas KOCBEHHOe BJIHSHHE IOCJeJHHX.

Paccmorpum QyHKLHIO

AU=fv, + fivo+fivs+. - o+ fiv, (43)
TOUYHOCTDb 'KOTOpOﬁ 3dBACHT OT ‘OU.IH60‘K H&M-epeﬂﬂﬁ H OT HH}IHBHﬂyaJIbeIX

OIINGOK HCXOAHBIX JAHHBIX, HCKAXKAIOUIHX CBOOOIHEIE YJeHEBl YCJIOBHHIX ypas-
genuit. C yueToM TOro, U4TO NONPAaBKH B O6IEM BUJE BLIPAXKAIOTCH KaK

U= %’(alkl_i— by + chg+...),
:

npeobpasyem (ynxuuio (43) M BBIpasUM €€ uepe3 KOppeJaTel HOPMAJBbHBEIX
YPaBHeHHH; TOrAa TOJYYHM

AU= % (ayfy + byky+ c1Rg + . . k) -
1

+£(02k1+b2k2+02k3+ L. Pk

f”ak +bk G kg + .. Frk),
HJIH '
e[l [ e[l

[TpusnMas BO BHAMAHHE BBIPAXKEHHe KOppeliaT yepe3 CBOGONHBIE UJICHBI,
HafzxeM BEIpaJKeHue $yuxnun AU gepes ’CBO50}.IHBI-6 YJIeHBL:

w=—[7] Lot [4] g @ur—ur) +

Qu
7w @ur—tur @
Ap N 2? x 22 y: . ;
OGosnauue 310 ypaBHEHHE UETBEPTHIM HOMEDOM, Hafifem
. [%ji]vz,:ou;.‘f [%‘]=Q2u [%’_] _;Qar ‘ (46)
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C yuerom paHee BBIBENEHHBIX 3HaueHuit mns a, b, ¢, (26’) noayuum -

O ()

S T o W gl W A R
S 7 A o W o A o

Beanunubt f; 3nech dacTHbe TMPOU3BOJHBIE COOTBETCTBYIOIEH BeCOBOH
(QYHRUHH O U3MEDEHHBIM BETHIMHAM. '
Oyrkunus (41) moxer GBITL NPEACTABICHA TaK:

AUZ"Fﬁ'%lj + Q/%% (Qos £y — Qa3 F)+ e (QaaF (222 Fy).

Iocse HeKOTOPHIX IPeoGPa3OBAHUH MOMYUHUM

MU= — Fy 2 4 1 (Qy Qo — Qs Qua) + 1 @0 — @y (50)

Besimunibl Q ecTb KBafpaTHUECKHE M HEKBaApaTHUECKHe KO3D(DHIUEHTH
HOpMAJIbHBIX YpaBHEHHH u ypapHeHHs (47); OHH 3aBHCAT TOJBKO OT KO3(p-
(HIMEHTOB YCJIOBHBIX ypaBHeHHI.

O6osnauum:

814 (A)a N (023 (\'.)34 Q33 024) — (B)

—/i7 (Qo3 Qo — Qus Qa)=(C)

Torna dopmyay (50) Moxwo 3anucaTh Tax:
AU=(A) Fg+(B) F,+ (C)F,. (52)
W3 ypasuenuii (23) crxemyer, uro
Fe=fo+ Fgs Fo=[,+F5 F,=f+F,.
[Mpu uccrenosanun ypasHeHns (52) mMoxuo mofTn asyMs nyTamu. Ecin

HCXOHble nanyple Ge30MIAGOUHBI, TO CBOGOMHBIE WIEHL MOXHO BHIPA3HTH
yepe3 OMUOKH H3MEpeHHBIX mesnuun. Torma

fr=a Ayt agdy+agdg+ ..
C fo=B A F B A0+ B Ay
fa—Y]A+Y)A +73A +

l- (41)
|

rae a; 8, Y, B T. J.— HaCTHble IIPOM3BOJHBIE (DYHKIMH, COGTBETCTBYIOLIEH
BBIUHCJICHHIO TOH WM HHOM HEBS3KH WJIH c1306omnoro ujJeHd ypaBHeHHS.
[Toncrapus sHauenus cBOGOMHBIX WIeHOB B (52) u mepefist OBBMHLIM TIOPSL-
KOM OT WUCTHHHBIX OINMOOK K CPeIHHM KBaJpaTHYECKHM, HOJIVIHM (HopMyny
CpefHell KBaapaTHUeCKofl OIHOKY (GYHKIUH, NPUTOMHVIO IS ONEHKH TOUHO-
CTH yDaBHOBEIMIEHHBIX SJEMEHTOB II0/IHIOHOMETPHYIECKOTO ‘{o,zxa Ge3 yuera
CIHUBOK MCXONHBIX JAHHBIX. TaKHe thopMyasl HaI/II[eHbI npocb . C. Uebora-
PEBHIM.

Bocnonsayemcsi ypasnennem (52) AT ONEHKH KOCBEHMOrO BJIHSHUS
OMHGOK HCXONHBIX JAHHBIX Ha (DYHKIAO YPABHOBEIEHHBIX BEJTHUMH. Byrem
CUETATE, HTO M3Mepenus GesommGounsl. Torma csoGommple wienst Fg, F. u F,

g# 35
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ABJIAIOTCS DE3YJbTATOM BJUSIHHS OIIMGOK HCXOJAHBIX NAHHHIX. KoHeuHO, BbI-
pasuTh HX, Kak B NpeXblIyuieM clydyae, depe3 He3aBUCHMBIE BeJIHUMHBI —
OWIHGKH HEMOCPEACTBEHHBIX W3MepeHMH, NOCHYXUBUIMX IJIS DOJYYEHHs WC-
XOAHBEIX JAHHHIX, — 3ajaya TPOMO3ZKasg M BPAN JH paspelumas, TakK Kak
OHUIMOKY: MCXOAHBIX JAHHHX B OOJIBIIHHCTBE CJYYAeB SBJSIOTCS 3aBHCUMBIMU
BEJUYHHAMM.

Jas nposefeHus MONOGHOrO HCCJASZOBAHHA He 06A3aTENbHO NEPEXOIHTh
K CPefHHUM KBaJDaTHYEOKHM OWHNOKAM, a HOCTATOUHO HCC/IENOBATh (PYHKIUIO

AU =(A)Fg' + (B)F, +(C)F,. (53)

Oxa mosiyueHa u3 ypapHeHHsi (52) myTeM BhleJeHHs TOJIBKO TOH 4aCTH,
KOTOpasi CBfI3aHa C BJMSHUEM OIIMGOK HCXONHBIX JaHHRIX. 3hech Kosthou-
uuenTsl npomopuuoHanbrocTd (A), (B) n (C) Te Xe, 4T0 H B NPENBILYIIEM
Cyuae, KOTAA MCXOJHBIE MAHHEIE TOJArajuch Oe30mMHOOYHBIMH. DTO TaK H
JOJIKHO GHTh, M60 HDeOpMauHus IIOJATOHA B Pe3y/bTaTe BJHMSIHHS DAaSHOCTH
OUIMBOK HCXOMHKIX JAHHEIX — KOCBEHHOE BJHSHUE H IPOHCXOLUT IIO TOMY XKe
3aKO0Hy, 410 M 06pasoBaHue IONPABOK K H3MEDEHHEIM BeJHudHaM. Buraucie-
Hie KO3(D(HIUEHTOB KOCBEHHOrO BJHAHAS OWIMGOK HMCXONHBIX MaHHbIX (A),
(B) u (C) i KOHKDETHO 3alIPOEKTHPOBAHHOIO HJIM YXK€ IPOJIOKEHHOTO
X0Jla He COCTaBHT TPYAa. [y 9TOro HaM Halo BBIUMCAHTD K03(duuuenTH Q.
Jais uxX BHIYMCHEHHS WUCHOJb3yeTcs Talavna KOIPOUIMEHTOB HOPMAaJbHBIX
ypaBHEHUH ¥ BecoBble (YHKIHH, COCTaBJsSgeMble IJIf KaXIOTO OJIEMEHTa,
BIHSHHE OMMGOK HCXOMHBIX MAHHBIX Ha KOTOPHE Hamo usyuurb. Ot 3THX
BECOBEIX (QYHKUHMH GepyTcsi yacTHble Npou3BOAMbie. JIJS TPOCTOTH PACCyX-
JdeHuf GymeM CYMTath, UTO INOJNHIOHOMETDHYECKHH XOI BHITAHYT U HMeeT °
paBuhie cTOpoHHL. OGU(HOCTE BEIBOJOB OT 3TOTO He HAPYWHTCH, TeMm Oodee,
YTO BHITAHYTHIE XOJHl Ha NPaKTHKE BCTPEYAlOTCs OueHb yacTo. IIpenmymectsa
BBITSIHYTOTO XOJa H3BECTHHL.

Tak Kak YCJIOBHBIE YDaBHEHHS CIPaBe[JIMBB IIPH JIIOGOM IIOJOXKEeHHH
ocell KOODAMHAT, TO NOBEDHEM OCH TaK, YTOGhI OCh a0CHHCC PACIONOKHIACH
[0 HanpaB/JeHUI0 3aMbIKaMed xoja M CoBnajaja ¢ Hefi.

Hosnle ocu koopausaT HazoBeM x” H y”. lleHTpasibHBle KOODAMHATHI,
COTJIACHO CYIIECTBYIOIULMM B TeOfe3HH TNpaBusiaM, HazoseM 7" u §”. Jlupek-
IHOHHHIE YIJIBI TIPH HOBOM LIOJIOXKEHHH ocell o6o3HauuM uepes &”, T. e. GymeMm
CYUTATh, 4TO '

o =e,—8, . - ST o)

ffe © — NHpEeKUMOHHEI yrod aaMmulKawomell. Yc/oBible . ypapHenus (24)
NepenumyTcs s Hallero ClIydas TaK:

L [0+ Fg"=0
I feosa” w4 —-[1" 0"] 4 F, =0 (55)
I [sino” @] — %— E o]+ F,"=0 ‘ .

rne Fg"; F," u F,V'— HEBA3KH TIPH [OBEPHYTHIX OCAX KOOPAWHAT.

a"=a =a"...=a,"=0; cosa"=1; sina”"=0;
JE— [/ J— v __ J—— —— ) — — — — — Qe
0 =" =" = .. =N =0 =8 =8§=...=8§,=F%;
sn=1L, ‘

rie L — 3aMBbikaoonias.
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Torna ycJioBHbIE ypaBHEHHMs] IDHHMMAIOT HPOCTOH BHI:
I [0} + Fg" =0
I fw] + F,” =0 ) (56)
L. — —:;[&” V' H-F," =0
Boruscanm ko3(p(OHIHEHT HOPMAaJIbHBIX YpaBHEHHH MJIS 3TOr0 Chayyast
Q=" Q=0 Q=0 |
TaK Kak inl=1[5]=0 , |} (57)
| Q=[5 Q= ‘Z‘ [£"%) Qe =0 ]

Bcee mexpamparnumble KOQQHITEHTH UCUS3A0T, a KBAJAPATHUNDIE 3HAUH-
TeJbHO YIPOIIAIOTCH.

aH\ )
M

L 0 —

, A

-1 n
2 3 L4 d Tk
7H Z n+1
Puc. 2

B xome ¢ paBHbiMH cropoHamu (puc. 2) JUIs CJydasi, KOTAA 7 — YHCIC
N . nt \
YeTHOE, LEHTD TSKECTH X042 PaclosaraeTcsl B BepLIMHE. <7+1), _
TToncunran abelHCChl BCEX TOUEK XOMAA, IOMYYHM

" n
&=+ = (7) s
n
— & =+§ = (‘Q— ‘—1> .8

SRR ? (58)
B By <—’21— i1 >.s

e M N
~g=+5 ,=(3 p 1 )s=s

Orcrona nMeem
n

[E'2J1”+1:282{19+29+ g (1)

e (Y EE )=

= l/ %_n—(n + D(n-+1). (59)

B ciayuae, ecnu umcjo CTOPOH X07a 7 HEUETHOE, LEHTDP Taxectn M Ha-
XONUTCST B CepeNiMHe CpejiHell JUHHM, W TOrKa aGCumucchl TOuek xoma GynyT
PaBHBL ‘
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n
- Eln = + E”n‘i-l - —Q— S,

—&'=+8 =(5-1)s

Orciofa caenyert:

e (3@ o))
:‘273‘2{14 24 (2P 2 ]:—;{%n(n—{— @r+1) —
—Et et e = [ DD -4 2
+ + () Frfs ernet - 3((FH(EDm) =

52
=1ph(+1)(n+2),

T. €. B 3TOM <Jyyae IOJYHWJICS TOT e pe3yabrar (59), ¢ yueToM KOTOpPOro
nojtyaum Anas ko duimerta Qgg

=L -+ 1)(n+2). (60)

Bee ocranbHble K03(GhUIHEHTH ypaBHeHHs (44), npexcrasnienHble Gop-
mynamu (47), (48), (49), npumyr GoJee npocTod BHZX, 2 UMEHHO:

’ . l‘_ n+1
014—[p]1
Qas=I[s 113+ . (61),

Yuuresasa (57), (60) u (61), MOXXHO BEIYHC/IHTD KO3 DUIHEHTHl KOCBEH-
Horo BaMsanus (A), (B) u (C) mns Hamero caydas

2
N=Qyy Qs — Q%5 = %[s]-sl—g(n—f— 1){n+2).

Hmes B BHRY, UTO
[s]=L=ns,
[IOJIYYHM Lo
9 LS
N=L. 33+ D@ +2).

Cornacuo (H1) naiimem

e Qu__ [f]l.p __ 1A,
(A= Qu [P]n+1__ ‘n‘f"l’ (62)
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Qo Qu _ _ Qu_ I/, (o)

(B)— ﬁ (Q23 Q34 Qaa Q24) - —Q—Q——— = -Q—;__ [s]
22 X33 2
©)= 1_1\,‘ (Qos + Qog — Qug* Q)= — —‘“—'—”gzz 83: = —%’g’i =

oty —i+1)] _12e [rf5—i+1)]
SPnn+)(r+2) ~ nes(nd1)(n+2)

Ilns onpejeteHusi Ko3(hPUIMEHTOB KCCBEHHOTO BIHAHHUS OMHOOK HCXOX-
HBIX AAHHBIX HA KakoH-JuG0 AJTEeMEHT BHITAHYTOTO MNOJHIOHOMETPHYECKOro
X0Jla ¢ DPaBHBIMM CTOPOHAMH HaX0 COCTABHTb COOTBETCTBYIOILYIO BECOBYIO
dyuxuyo. s 91010 HYXKHO HaATH YacTHbE IPOM3BOXHBIE JIO H3MEDEHHBIM
BeJIMUMHAM M NOACTABUTH UX B (popmynawn (62), (63), (64).

PaccmoTpuM KOCBEHHOE BJHAHHE OIIHOOK HCXOLHBIX HAHHLIX HA JUDeK-
IHOHHBIH yroJ - CTOPOHEI BHITSHYTOrO fIOJHIOHOMETPHUYECKOro X0Ja.

Cocrasum pecoBylo (yHKUAIO. BRUBCAUM JUPEKIUOHHBIH YToa

H

w ==y 4 Y B, — i 180°.
1

Hcnpasiennsie yrisl § B ¢opmysie 3aMeHHM HM3MEPEHHBIMH yIJIaMH
i
a=ay + ¥ B/ +v;) —1180°

ITonpaska i-ro IMPEKNHOHAONO YIJia paBHAa CyMMe TIONPaBOK BCEX YIJICB
i
Aa, = A, Z v,

BosbMeM uacTHBIE HpOHBBOJleIe BGCOBOI/I Q)YHKIIIPH/I 110 H3\’IepeHHblM
apryMmedHram. Jlerxo BHACTh, UTO

h=fh=...=f=1,
S+ =0.

[To ¢opmynam (62), (63), (64) srruucauM kK03DOHIHEHTH KOCBEHHOTO
BJIHSIHUSA :

I V4 ;
(A)_le%—l—ﬁn—l—l
(B)=— [f[]fiiﬁz_() (taxk kKaxk @y =0)

[s(G~i+)] 12z —i+1)]

(€)=12 sQn(n—H)(n—}—Q) rs(n+ 1 (n-+2) "’
R o
+...+{—’23 —(i~1)}:<§-+5+. . .+121->—{1+2+3+
1+(2i—~—_1)(i

rae

ni
_1):_2___

+...+(i—1)}:—;«i—-

=) =fn—itD
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O60o3Hayum
N L P ,
ci_[-?—L—}- ]l_f(n—z—kl)
__ Vci(n—i+1)
T+ D(n+2)

Besinuuny o MOXHO He BBIUMCHATH, TaK Kak aisa Hee mpod. A. C. Uebo-
TapeBEIM COCTaBJeHHB TabJunE*,
- C yueroM cHeslaHHBIX NpeeBpasoBaHuil HAaBAeM

©)= P-—J— wm (C)——é%a

(66)

OxonuarenbHast ¢GopMyJa, BEIpAXKAlOUlas KOCBEHHOE BJMSHYWE OLUIHGOK
HCXOJHBIX JaHHBIX Ha nnpeKuHOHHblﬂ yroJl Xofla C HOMepOM i, TNIOJYUHT BHJL

AUy = —

+1 £, F. (67)

Herpynno BeiBecTH (JOPMYJy HJIsi Y4eTa KOCBEHHOTO BJMSHHS OLIMGOK
HCXOAHBIX JaHHBIX Ha TOYHOCTb OIIpe/leJleHHs] KOODRAMHAT BBITAHYTOTO PABHO-
CTOPOHHEro xoza.

YpaBrenus (22) pmaior (GOPMYJBl, BHIPANKAIOI[UE BEJUYMHY BJIHSHHS
OLIMGOK HMCXOMHbIX NAHHBIX HA KOOPAUHATHIY *,

[Tpumem, uro

— F,=AU,,
— F,=AU,.
Has xoma npoU3BOMBHOM GOPMBI HMEEM

AU, =[cos awlity? + - (10" +;

AJis1 BEITAHYTOTO XOJ4A IIPH TOBEPHYTHIX OCAX KOODIAMHAT HMeeM

SU,=To]; AUyz_%.[g" o). - .(68)

PaccMorpuM cHauasla KOCBEHHOE BJHSHHE OUIMOOK HCXOINHBIX HTAHHBIX
Ha aGCIMCCH TOYEK Halmero XoAa. YacTHHe IPOU3BONHEIE OYAYT PaBHH

h=fi=...=f[it:1=0,
frte=Frts=-+. - =Srtot: = 1.
Mo dopmynam (62), (63, (64) BouHCAUM KOIDPUIHEHTE]
(A)=0, rak kak Q3 =0,
1 xan Si i
(B)=—-L-[f8]n+2 =L
(C)=0, rax kak Qg =0.
®opmyna (53) nga abcunce MoxeT ObITb HanmMCaHa TaK:

AU, = — —F," (69)

* «[eopesncts, Ne 2—3, 1032, crp. 97—98.
#% Jl/Ia TJPOCTOTH PacyeTOR BO3bMEM He TIOJIHOE YMCJO CTOPOH B XOAe 7, a I CTOpPOH.
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B csayyae opHHHAT NOJYUHM KOS HIHUEHTHI

(A)=%(;’—f—f—)‘; (70)
i il P2,
(B)=0, Tak xaK Qy =0. (72)

Ipumenus Qopmyay (53), mMoNyduM BHIpaXKeHHe OMHOKH OPAHHATHL
TOUKH x0fa ¢ HoMepom (i--1), BEI3BaHHON KOCBEHHBIM BJHSIHHEM OIIHGOK
ACXONHHX HAHHBIX, KOTOPOE 3alUILEM B CJeLyIomeM BHIe:

_ 8 (+e)p, L i+l 142,
MU= - AL Fy F (73)

n'n+1"nk277"
Hurepecno Takxke PacCMOTPETh M KOCBEHHOE BIHSHHE ONIHOOK UCXOXHBIX
MAHHBIX HA [JIMHBL JIMHHH XOHA.

Kax u3BecTHO, JHHUH MOJUNOHOMETPHUECKOTO XOJ4d IOJYYatoT TONPABKY,
BEIYKCJeHHEe B oBmeM cayuae o ¢opmynam (37)

W, = AX; Ry + By By
Be/MuuHEA @, B AAHHOM CJIy4ae M eCTb HYXKHOE HAM IPUDAINEHHE HCC/e-
myemoil ynxnun AUs;. C yuerom popmyn (33) u (34)

1 1
AUsi:Axiﬁ (Qos £y — Qs F)+ay; N (Qas /s ""Q%Fy):

1 1
:N‘(ng Ay, —Qg Ax)F+ N (Qag Ax; — Qop Ay) Fy'
Iocse mosepoTa ocell KOOpAUHAT Ha yron @ moayuum

AUg, = — ”1%‘ Qs Ax" F" - ;v Qos Ax," - £

Jas seiTsinyToro xojaa Ha#gem ‘
Qu=0; Qu=-T[e% N=-TIs](E)
Oxkonyarenpho gas AU, nonyaum
MU= — {— F. | (74)

Taxum 00pazoM . HaliieHb! (DOPMYJBl I yuera KOCBEHHOTO  BJIUSHUS
ONIMBOK HCXOMHBIX ZAHHBIX HA TOUHOCTH CHpENCJEHHS 3/IEMEHTOB BHTAHYTOTO
xo/la ¢ pasHbIMH cTopoHamu. K HEM mnpucoefuHuM (OpMyJIEl, BHIpaXaIOMHue
Te YacTH HEBSI30K, KOTODhie BHISBAHH! KOCBEHHBIM BJHSHMEM OIIMGOK HCXOL-
HBIX NAHHBIX. JlJs 9TOro ucmosndyem ypasHeuus (23). Ilpu srom yureM, 4To
cleflal TIOBOPOT OCefl Ha JHPEKIHOHHBIA yrosl 3aMuiKaloilied xona, M LEHTP
TSIKECTH XO0JA DACIOJIOXKEH B CepeinHe ero. Torfa IOJdyYuM:

FB" =8, —day
F.v” —3 XU”

L (75)
FJJ=— 07 (3" oy 8" ay)— Y "

Ins wosdpduunenros a; ¢; 1 (C), 3aBUCAIUX TOJBKO OT YHC/IA CTOPOH
B XO[E N 1 HOMepa OLEHMBAEMOrO SJeMeHTa i, MOXKHO COCTaBATb TalJuLy,
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TpuueM Ui BBIYMCJICHHS @;, KaK yxKe ObIO YKAa3aHO, MOXHO BOCIONbH30-
BaTbCsA Tabunued, cocrasrennoll npod. A. C. UeGorapesbim.

Ilponssona cooTsercTBeHHO aHanu3 (GOpMY. (67), (75); (89), (75);
(73), (75), npuxonum K caepyomemy BEIBOJLY. ‘ :

I. UnpusuayasbHele OWMOGKH MCXOMMBIX JHPEKUHOHHBIX VIJIOB pacmpe-

ACAOTCA HA JMPEKUIOHHRIE YIVIHI X042 PABHOMEPHO, MpPONOPUHOHAIBHO HX
HOMepaM, BEI3hIBASI HAUGOJIBIIEE OTKJOHEHME XO[a B €ro KOHIE ¥ HCKDHBJIe-
HHEe B CePeluHe. :
- CocraBnsowas 3Tofi OUMGKE No ocH OPAHHAT BHI3BIBAET OMIUGKY B JH-
PEKUNOHHBIX VIVIaX, NPONOPUHOHAJIBHYIO KOIPMUUMEHTY a;, T. e. HCKAMKeHHe
[IOCTENEHHO DPACTET K CepefiHHe XO0Ja, A 3aTeM CHOBA YOHIBAET K KOHNY.
B mimHEBIX XOZaxX 3T0 HCKaKeHHe HOCHT HECKOMBKO Gojlee INABHBIN Xa-
pakTep.

II. OTHOCHTENBHO KOCBEHHOTO BJIWSIHMS OWMGOK WCXOMHBIX JAHHBIX HA
a6CLUCCy TOYKH XOJa CJeAyeT CKa3aTb, YTO OIUHGKA UCXOMHBIX U PERIHOH-
HBIX YIVIOB Ha aGCuucCy paBHa HYJIO. BJiMsHMe COCTABJAIONIEH OIIMGKH NG
OCH OpZMHAT Ha afcnuccy Takxke paBao uyso. COCTABIAIOMAS 5TOMH OMIMGKY
10 ocH abCUKCC paclperenseTcs PABHOMEPHO Ha BOe aGCIMCCH TOYEK XOMA,
BBI3BIBAS MAaKCHMAJIBHEIH CABHT B €T0 KOHILE,

II. Hiccnenyst KocBeHHOe BIHAHHE OMMGOK HCXOXHBIX MAHHBIX Ha opau-
HAaTy TOYKH XONa, NPUXOJUM K BHIBOAY, UTO OMIMGKH B HCXORHLIX JHUPEKIIHOH-
HBIX YrJIaX BBISHIBAIOT CABHMTH BCEX TOYEK XOJa B HANPABJEHHH OCH OPJHHAT,
OTOT CABAT NOCTHraeT HaHGOJbINEell BEJHYHHE B CEPENUHE XOAa. Hapacranue
C/BMTa B IePBO{l IIOJIOBHHE XONa TIPOMCXOLHT MeJ/IcHHee, ueM ero yOHBanue
BO BTOPOJi IOJIOBUHE. B NJIHHHBIX XOZax cABHT GOJIBIIE, YeM B KODOTKHUX.

Cocrapasiomas 8.X," Ha OPAMHATY HHKAKOTO BJMSHHMS He OKA3bIBACT.
Bausnue xe &Y,” npomopuuoHANBHO OTHOLIEHHIO

#4202 + 2

IV. Paccmorpenne ¢opmy/inl (74) npUBOZHT K BBIBOLY, UTO Ta 4acTb
NPOJIONILHOM HEBASKH, KOTODAs BHI3BAHA OWMOKAMH HCXOIHBIX AAHHHIX, pac-
IIpERENSAETCH PONOPUHOHANIBHO JUIMHAM JIMHHH, T. €. BBI3HIBAET MacITaGHYIO
omnuGKky Bcero xoma. IIpaBia, Takoe pachpefie/leHHe NPOJOJBHOH HEBAIKU
GyXer CripaBel/IMBLEIM, KOTAQ B H3MEPeHHAX JIMHHI HMEETCS 3aMeTHAas CHCTe-
MaTHYecKas OmuOKa TOCTOSHHOrO Xapakrepa.

JHTEPATYPA

Hsortos A. A, OueBka TOYHOCTH SJICMEHTOB OKOMUATEIBHO YypaBHeHHOH ey TpH-
anryssumn. JKypr. «[eogesmer», Ne 2, M., Teoneamanar, 1085,

TMpanuc-Tpanesny W 0. Onpeneremue cpemuei KBAAPATAYCCKOHl OMMOKH
(QYHKIMY ¢ YYETOM OMHGOK WCXOOHHX KAHHEIX mpH  YPaBHOBEUMBAHAK TO CHOCGOY HAM-
MeHbmHX KBagpaTos. CGopumk Ne 5. Hecnemosamms mo reomeswm, [THUMWTAzK, M.,
Teomesmapmar, 1989,

Cenuxawopuy B. T. K sonmpocy o MerojaX yyeTa OWHKGOK MCXODHHX NAHHBIX
TIpH  YPABHOBEIUNBAHMH H3MepeHHBIX Beswmumd, Tp. MHUT AmK, Bum., 9. M., Teomesmsnar,
1951

Cennxanosmu B. I. Biuauue OLHNGOK WCXONHHX JAHHHX Ha SAEMEHTH CXeMa-
TRYeCKod uenn TpHabTyssmwm. Tp, MUHUTAuK, M., Teomesuszar, sum. 12, 1059

Heborapes A. C. OueHka TOYHOCTM HONATOHOMETDHYGCKHX XONOB ¢ YYeTOM
OWHGOK MCXONRMX RamHux. Tp. MUMTAuK, sun. 1, M., Teogesusgar, /1940,

YeGorapes A. C. Vpasmusauwe BHUACCHHA TIpH TIONMTOHOMETPHICCKHX paboTax.,
M., 1984.

HebSorapen A. C. VpaBHOBEWHBAHME BHTAHYTOTO TOVIINOHOMETPHISCKOTO  XO/a.
Xypu. «Teomesners, No 2—3, M., Teomesnznar, 1932.
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TPYJIbl MOCKOBCKOI'O MHCTUTYTA MH)XEHEPOB TEOJIE3UN,
ARPOPOTOCDHEMKHU 1 KAPTOTPA®HHA
Brinyex 25 1957 r.

Kagenpa reoaesuu

Kanpunar texu. nayk B. Il. Kosros

O COBMECTHOM YPABHOBEHH/IBAHI/H/I HUBEJHPHBIX
CETEM PA3JIMYHBIX KJIACCOB

B reofe3nueckoil IPAKTHKE ONOPHBIC CETH CTPOST IOC/IELOBATENbHBIMH
OUepesEMH, IMpUUEM SJACMCHTE NPeABUIYUIHX TOCTPOSHWH SBJASIOTCA HCXOA-
HEIMP TIO OTHOIIEINO K dJAeMeNTaM INoc/ejpylomero rnocrpoenus. Tax xax
HCXOLHBE A2HHBIC NOJIYYAIOTCS € TOH M/IM UHOH NOTPEIIHOCTBIO, TO JXOTOJIHH-
TeJbHble YCJIOBHS, BH3BAHNbE H3GHITOYHRM MHCAOM HCXONHBIX JAHHBIX, Npe-
BPAIMAIOTCS B «IPHHYANTEIbHEbIC YCIOBUSA», KOTOPHIM NOJMKHBEI IOAYUHSATECS
DPE3YJIbTAThl U3MEPEeHHH, HE3aBHCHMO OT CTENCHH TOUHOCTH CaMUX H3MEDeHHI.
CBoGomHble uJeHBl YCJIOBHBIX VYpaBHeHHH, a CIeXoBaTeJpHO, H IOTPABKH
B M3MepeHHBIC BEJWUMHBl WX HX (YHKIMH 3aBHCAT KaK OT OLIMGOK H3Me-
PEHHH, TAX M OT OIIMOOK NCXOAHBIX NAHHBIX.

B pesysabrarte yPaBHOBEUIMBAHMS IONPABKYA B M3MEPEHHBIE BEJIHUMHEL
UCKAXKAIOTCH BJMSHHEM pasHocTed OWHOOK HCXOMHBIX JaHHbIX. Buusane
TaKoro pofia OMIHGOK HOCHT B OCHOBHOM CHCTEMATHUECKHI Xapaxrep, d IpU-
MeHeHHe crnocofa HAHMEHbLIINX KBAAPaTOB IIPHW YPABHOBEIIMBAHUH DE3YJIb-
TaTOB M3MEPEHMH, a TaKKe HCIOJb30BAHHE OOBIUHBIX METOJIOB OLEHKH TOY-
HOCTH YDaBHOBEIUEHHBIX SJEMEHTOB H HX (YHKIMH CTAHOBSTCS HPH ITUX
VCJIOBHSIX HE COBCEM 3aKOHHBIMH.

HapexsocTh pe3yJabTaToB ypaBHOBEUIUBAEMOH CeTH IO CIocoly Hau-
MeHBIIMX KBAaJAPATOB 3aBUCHT OT COOTHONIGHHS BEJHYHH OIMOOK H3MepeHHuit
¥ clinBOK HCXONHBIX AaHHBX. [IpuMenenye crnocofa HAHMEHBIIUX KBAJPATOB
Ge3 yuera BJIMsHHS OMKGOK MCXOIHBIX JAHHBIX MPUBOXHMT K (POpMajbHOMY
VCTPAHEHWIO DA3HOIVIACHH Pe3Y/IbTATOB M3MepeHHH MexAy co00l0 U ¢ HCXOA-
HLIMH JAHHBIMY M He pelllaeT BONpoca O HOJMyYeHHH OKOHYATeNbHBIX 3HAUeHUH
HEH3BeCTHHIX ¢ Hau6GoabmuM pecoMm, llpaBuabHas nocTaHoBKa 3alavd IO
OlleHKe TOYHOCTH YPaBHOBEIIMBAEMBIX /EMEHTOB MOJKHA UCXOMUTH M3 pas-
JIEABHOTO YYeTa BJIMSIHUST OMMOOK M3MepeHHH U OIMOOK HCXOJNHBIX TAHHBIX.
ClI0KHOCT 9TOH 3aJAUd 3aKJIOYAeTCsi B TOM, YTO T€ M APYrue OmMOKH He-
H3BECTHBl H He OTACJAUMBI OJHA OT LPYrod B IIPOLECCE YDABHUTENbHBIX BHI-
uhceHull. B cBsi3y ¢ MOBBIEHHEM TOMHOCTH ¥ KadyecTBa HeNOCPeXCTBeHHBIX
n3MepeHui, a TaxXKe C ypeJHueHHeM TpPeOOBAHME K TOYHOCTHM ypaBHOBeIld-
BaeMbIX 9JEMEHTOB BOIPOC 06 OmMHUOKAX UCXONHBIX JAHHBIX IpHOOperaer
ocoboe 3HaueHHe. B juTepartype 10 3TOMY BONIPOCY €CThb PSJN BBIAAIOIIUXCS
pa6or, nanpumep, neciegosanus npod. @ H. Kpacosckoro, npod. A. C. Ue-
Gorapesa, npod. H. A. ¥Ypmaesa, npod. A. A. Msorosa, unx. I1. 10. [1pannc-
Ipanesnua, max. J. A, Jlapuna, nou. B. I'. Cenuxasosuy, Kauj. TeXH. Hayx
M. X. Mysagaposa. B atux paGorax BOIDOCH CIEHKH TOYHOCTH TPHAHIy-
JISIHAH, TIOJUTOHOMETPUH M HHBEJMPOBKH C YUETOM BJIHMSHHS OMHKOOK HUCXOI-
HBIX JAHHBIX OBLIM IJIyGOKO NPOAHAJNH3WPOBAHBI M TOJYYHIM IOCTOMHOE De-
menne, IIpepiaraempie COBETCKHMH YUeHBLIMH METONBI ydeTa OMMGOK HCXOJI-
HBIX JAHHBIX HAYYHO PENIMJM 3a/auy O BBEIABJEHHH BEeJMYMHBL He(pOpMaluu
YPABHOBEIIHBACMbBIX CETEH MOJ, BJAMAHNHCM ONIMOOK HCXOHBIX TaHHbIX. OHAKO
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Apyras npakThyecKas 3afaua, a HMeHHO, 3aJavya HCKJIOUeHHS BJHSIHHUSA OLIH-
O0K HCXONHEIX KAHHEIX M3 3HAUEHW NONDPABOK B W3MEPEHHHIE BEJHYHHB H
HX (YHKUHH, K COXaJIEHHUIO, ellle He pellleHa. TeOPETHUECKH CTPOTOE pellleHRe
5TOH 3ajauyu TpebyeT NPOBEISHHS COBMECTHOTO YPABHOBELIMBAHHS oceTeil
PasHYHHX Ouepenel (KaaccoB) moctpoeHusi. COBMECTHOE ypaBHOBEIIHBAHUS,
B CBOIO OUepellb, BHI3HIBAET HEOOXOMMMOCTb NIOCTAHOBKH BOTIPOCA O NMPABHJIb-
HOM BEIGODE BECOB, YTO TECHO CB3aHO C DelleHHeM NpoGJIeMbl 06 OLEeHKe
TOYHOCTH HENOCPELCTBEHHBIX H3MepeHHH. ABTOD OrpaHHUM/ICS pPaccMOTpe-
HHeM BONpCCa O COBMECTHOM YDaBHOBEIIMBAHMH HuBeMHPHHIX ceredl 1, II1 u
IV ®naccoB, HO BRIBOAEI, NOJIYYEHHEIE MM, MOTYT GHITb B HEKOTOPOH Mepe
HCIOJIb30BAHB H JJIs OPYTHX BHIOOB IEOJe3HUECKUX ceTell.

06 ouenke Touroctu nusesuposanus II, III, IV knaccor

Akanemux A. Y. JlsnyHos B 1900 r., pasBuBasi TEOPeMH aKaZEMHKOB
IL. JI. Yebnimesa u A. A. MapkoBa, 10Kasal, UTO ecid HMeeTCs PAL CJy-
YaHHEIX HE3ABHCHUMBIX BeJHUMH, y KaXKLOH U3 KOTODHIX CBOE pacHpeleNeHHue,
W eCJIM HH OJHA M3 HUX DESKO He NPEBBIIIAeT APYyrHe, TO (PYHKIMS pacmpe-
A&JIEHHST CYMMBI CIYYaHHBIX BeJMUYHH CTPEMHTCH K HODMAJbBHOMY paclpene-
JIEHHIO. ‘

Cosercruit akanemux C. H. Bepuureili, paspunast najiee UeHTPAIbHYIO
NpeleNbHyI0 TEOPeMY TEOPUM BEPOATHOCTH, [ICKA3dJl, UTO €CJIH MeXIy BesH-
YUHHAMM HMeeTcs cjabast KCppeiAuuodHas CBs3b, TO M TOTAA (YHKNMA pac-
TIPEACTEHHS CYMMBI 3THX BEJMYHH C POCTOM YHCJIZ CJlaTaeMblX CTPEMHTCH
K HOpMaJbHOMY pacmpenenenaio. Teopema C. H. Bepumrefina umeer 6oJb-
uIoe 3HaueHHe IJIA BOIPOCA OLEHKH TOUHOCTH HHBEMMDHBIX NOJHIOHOB IO HX
HeBA3KaM, NGO B 9TOM CJIVYae HERA3KH COCEIHHX IIOJIATOHOB SBJSIOTCS Ca1afo
3aBHCHMBIMY BeJIMYHHAMH,

Cymmapras omu6xa npeBbILICHHs ABJfeTCA (YHKIMeH GOJBIIOro uucia
CHCTEMaTHYECKHX H C/AY4aHHBIX OMHUGOK. Bauanue CHCTEMAaTHUECKHX OMHGOK
Ha CYMMapHYIO OIKOKY B NpeBhIIEHHH NPH NPABHIbHON OPramU3aluy paGor
3HAUMTENIBHO MEHblIe BJAMAHHA CaydafHux oiuGox. COBMeCTHOe BJAHSHME
CUCTEMATHYECKHX OIIMOOK PAas/IMYHBIX HCTOUHHKOB MOMET OBITh HEeCKOJBKO
KOMIIEHCHPDOBAHO pasaWyHeM XapaxTepa HX Je#cTBHA.

YUuTHIBas H3JOXKEHHOe BHILE  NPHHUMAS BO BHUMAHHE IIEHTDAIBHYIO
NpEASbHYI0 TEOPEMY TEOPHH BEDOSITHOCTH, MOXHO YTBEDXKAATh, UTO CYyM-
MapHEle OMHGKH B NPEBHUIIEHUAX, KaK TPABWJIO, HMEIOT HOPMaJIbHOE pacIpe-
nenenne. Tak, us 257 sunul, BOIEMIINX B TEPBEIX H BTOPON TOMAa KATaXOra
BBICOT Mapok H pemepos Hupeauposanus I u II knaccos (Ieoxesusnat, 1949,
1950), Tompko 14 JMHUE HMeIOT CHCTEMATHUECKOE pacnpefleleHHe 3HAKOR
pasHOCTelil NpEeBHIUEHWH IPAMOrO M OO6paTHOro xomoB (4), Torga Kak B
OCT2JIbHBIX 243 JIMHHAX OTPHIATEJBHblC U TOJOKHTENbHHE A BCTpeuaioTes
OIMHaKOBO yacTo. UeM Gosbime abcomoTHoe 3HaueHHe A, TeM TaKas pasHOCTb
BCTPEUAETCS pexke; BHIMMOH 3aKOHOMEDHOCTH IIO BeJUUMHE H 3HAKY B pac-
npemeneHuy A He Haluonaercd. DTo 0GCTOATENBCTBO MO3BOJHIO TIPeATIONO-
NTb, YTO W HEBA3KH B TIOJIHIOHAX Takke GYAyT MMeTh HOPMaJIbHOE Dacipe-
Henenne, Jlns anamusa GBLTM MCHONB3OBAHE! HeBsi3kM 100 TOJHIOHOB, obpa-
SYIOIIHX OCHOBHYI0 HuBequpHylo cetb CCCP. Bruia ycramossena woppens-
IHOHHAS 3aBUCUMOCTb MeXNy aGCOMIOTHBIMH 3HAYEHHSAMM HEBSI30K U TIepH-
MeTpaMH TOJHroHOB. [lodyueHHnii K03 QHIMEHT Koppeasuuu r= -+ 0,27
NOKa3ajl, 4T0 B OCHOBHOM BeJUYHHEI HEBSA30K MOXHO CUHTATH CJEICTBHEM
OWHOOK CJIyYafiHOrO XapakTepa.

PaccmaTpupas HeBSISKM B HHBEJIHDHbBIX NOJNUIOHAX KAK HCTHHHBIE OLIHG-
KH B [IPHHHMasi 3a BeCa HEBA30K BEJHYMHE], OGDATHBIE IEpHMeTpaM TOJH-
TOHOB, 3HaYeHHe CPEAHEH KBaJDaTHYECKOH BEJHMYHHEI HEBS3KH MOMKHO IIPH-
HATb paBHOR

44

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

Sl



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8

!T
= [Z;,L— (1)

rie f — HeBsI3Ka 1 [OJMTOHe, L — IepaMerp moaurona, N — 4nc/Io TOJH-
FOHOB, Lcp — CPeJHssl BeJUUUHA IMEePHMETpa.

TloxcudTaeM TEOPETHUECKOE DacHpefesIeHHe HEBS30K B DA3JIUYHBIX MH-
TepBajgax st clyyas HOPMAJbHOTO pacupeneseHus.

BeposTHOCTh IOSIBJICHAS HEBSI3KM B HHTepBane —f— -+ [ ompexessercd
dopmyJoft

-+f
h [ e ’
Pty = T"E‘f e df = D (g), 2)
) ,
rune
g—h-f" h = !

/nf\/2
Bemuuuna m,, UoJyueHHas 10 (popmyse (1); - okasaJyach . paBHOH
115 ma. » : v B
Teoperuuecxoe W (GAKTHICCKOES DACIpeleleHde HEeBA30K NPeNCTaBJACHO
B taba. 1. S
" Ta6aunma 1-

Teoperny. daxruy, PasHocts -
HMureppan, MM YUCA0 YHUCIO daxTHy, —
HEBSI30K HeBA30K | Teoperdy.
0~ &= 25 17 BTN T
L 9% — 4 75 31 R T TS
o 76 — o 125 24 a1 | —3
4+ 126 — & 175 15 17 —{—é
‘ 4 176 — 225 : 8 8. 0
> 225 5 4 3 ——! 1
100 100

[To HeBsi3kaM B NOJHIOHAX ObLIO HaWJeHO BepOsTHOE 3HaUeHHE HEeBSISKH
¥y =76 Ma ¥ cpepnee 3HaUCHHE HEBASKM

v = ﬂ]{[ﬂ:i% MM,

C npyro#t CTOPOHLI, U3 TEOPHH OUIMGOK U3BECTHO, UTO
r=20,67-m
’ : 3
2=0,80-m
Tlpunss  my==-+115 mm, no dopmynam. (3) moayuuiu r,= =477 ma,
‘Uij:QQMM. : e R -
TaGa. 1 u yCTaHOBJNEHHDLIE COOTBETCTBUS = MEXKAY - TEOPETHUCCKUMH M,
NPAKTHYECKHMY 3HAUCHUSIMH BEPOSITHOHN, CpejHel n cpejell KBaipaTHUeCKOi
onrbGraMu yGexRmaloT B TOM, UTO HEBH3KH B HHUBEJHPHLIX MMOJUrOHAX sB-
JFIOTCS B OCHOBHOM CJIGACTBHEM BJHMSHHS CayvafiHbIX OHIMOOK H 4TO pacupe-
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A€JIeHHe HeB30K BeCbMa OJU3KO MOJXOAHT K HOPMAJIBHOMY DacHpeIeseHHIo.
3T0 06CTOATENBCTBO IO3BOJIAET NPENCTABMTL HAKOIUIEHHE HEBSI30K B HHBe-
JIMPHBEIX XOJaX HMJIM NOJUIOHAX (hopMyJIof

m=x}L, (4)
TAe A — CpelHsAs KBajpaTHuecKas OWHOKa Ha | KM Xofa, OGYCJOBJIEHHAS
COBMECTHBIM JeHCTBHEM CIydaliHBIX M CHCTEMATHYECKUX OWIHGOK. Vcmonbays
HEBASKH B NOJHTOHAX, MOXKHO ONPENeHTb A 10 (hopMmyJaam

[z

A= N

(®)

=1,/ L 2.
y l/ 8l (npubauxeHHoe 3HaueHue 1) (6)

B pesysbrarte BRunCJeHHst BeaMuuH A 1o (opmynaam (5) u (6) mis ciy-
Yasi 100 noJHMroHoB NMOJIYYeHB! COOTBETCTBEHHO 3HaueHHs 3,1 mm, 3,4 mm.
Besquuuna A siBasiercst CIoXHOR (YHKIHeH OMIMGOK, HMEIOIHX MECTO npu
HUBENHPOBAHNH, BHI 3TOll (YHKIHM MOXHO YCTAHOBUTH TOJNBKO MyTEM H3Y-
YEHHS OTHE/bHEIX HCTOUHMKOB OUIMOOK, NyTeM IPOBEJEHHs ONBITHRIX HabJio-
IeHUl PasHBIMH HHCTDYMEHTaMH B DA3JIHUHBIX YCJIOBHSIX.

s omunit 11 kimacca 3a cpenHee TPUGTHMKEHHOe 3HAYCHHE A MOXKHO
NPHHATE —+3 ma.

B Ta6i. 2 xano cpaBHEHHE TEOPETHUECKOrO UHC/IA HEBSI3OK, NpPeBBIMIAlo-
KX npefesibHoe 3HayeHue (aga 100 noJMroHoB), ¢ HefCTBUTENBbHBIM HX
YHCJIOM (IUISi CyYast HOPMAJbHOTO PaCHpeeJIeHus ).

CoorsercTere LEHCTBUTE/BHOTO YMCJIAa HEBS30K, TDEBHINAIONIMX IIpe-
JeJpHOe 3HAUeHHEe, TEOPETHYECKOMY YHCJY YKa3biBaeT ODSTb-TAKH HA HOpP-
MaJblioe pacnpejefeHde W Ha CIPaBENJHBOCTb (DOPMYJ HJSI TIOJICUETa Ipe-
JeJIbHEIX 3HAU€HHH HeBS30K, NPHBEAEHHBIX B Tals, 2.

Ta6banua 2

46

fro=22VT.

BepostHocts | Huca0 HeBA3OK CBbIWE ABHHOMO | dopmyaa aad
Vnrepran :Zs;x:]gﬁﬁu: npenena (ua 100 Hess3ok) an;«lcnenuﬂ
HHTEPBANE 1| reopernueckoe | nekicTBuTenbHOE npea

m 0,681 32 42 £ 3un VL -
1,5 m 0,864 14 18 + 4.5 un VL
2,0 m 0,954 5 4 + 6,0 ux VL
2,5 m 0,987 1 1 =7.5un VL

3,0m 0,997 0 1 &= 9 mn VL
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B ToM cayudae, KOrAa HMeeTcs HeGOJbLIOE UHCJHO H3MEDeHHH, Iesaecoof-
pasHo JUIsl  OMpejieJeHHs IpefelbHbIX OUIMGOK HCnoMb3oBath —(opmysy
Anp = 2m. Sra (opMyna HaXOAUT HMIMDOKOE NPHMEHEHHE B TeoJe3nyecKoi
npakTuke CCCP, mosTOMy MOXHO PEKOMEHIO0BATbH COOTHOMIEHHE :

.
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lpunsip pas unui 11 xiacca 3a cpenree NPHOIHKOHHOC 3HAUYeHHE A
43,0 MM, pabouyic HOpMYJy /s BBIUHCACHHS NPeLeJbHLIX HEBA3OK IO JIH-
HUAM WJIM TIOJMrOHaM MOXKHO NDPEACTABUTb B BHME:

juist Il knacea fi,, =+ 6 MM]/—Z. (8)

Wucrpykuus no uusesuposannio I, II, 1T u IV xmaccos (Ieomesusnar,
1955) pekoMeHIYeT OINeHKY TOYHOCTH IPOBOJHUTL IO (PoOpMYyJIam

aast 11 knacea fop == 5w}/ L
, I knacea fop =10 , V' L - 9)
, IV xmacca fip = +20 ]/Z

dopmysia (8) moArBep:KIACT 3TH PEKOMEHIAUMH OTHOCHTENbHO HHUBENH-
posanus 1l xiacca, a ananns ocwosHoi Husemuproit cetH CCCP ykasbizaer,
uTo HHBeNupHble JuHHE 1l Kiacca, BomeAmIMe B KaTaJOr BBEICOT Mapok
y pemepor wmupeauposanust 1 u Il xaacco (I'eomesmamar, 1949, 1950),
B TIOAABJASIOUIEM OOJBUMIMHCTEE YIOBJAETBOPSIOT TpebOBaHUAM YyKa3aHHOH
HHCTPYKUHH,

Tlpu ounenke rounocru musesuposanus I, 11 u IV kiaaccos mist HCRJIIO-
YeHHs1 OMIHGOK HCXONHBIX JAHHBIX I1eJeco00pasHO HCNOJIb30BaTh HEBS3KH
B 3aMKHYTHIX [OJHIOHAX U ApeNejbHOC HX 3HAUCHHC BBIYMCJATH IO CJIeAyIo-
muM dopmysam:

1) masa noauronos II xiacca

fap =45 um y[L)", (10

rme Ly, Le,... L, — ymuun Il xiacca, cocras/siomue IOTHIOH (B TOM CJIy-
uae, KOrAa OTHeJbHAsi JHHUS TPOKIAJBIBACTCS MEXKJAY TBEDABIMH IYHKTAMH,
OLEHKY CJIeJ(yeT TPOU3BOJHUTL TAKKe II0 3aMKHYTOMY MHOJHTOHY, YUHMTHIBAS
H3MEpeHHble TIPEBHILICHAS] paHee YPaBHOBEUIEHHBIX JHHHE, H3 KOTOPBIX TIONY-
YeHBl OTMETKH TBEPABIX ITYHKTOB);

2) nns nommronos III xiacca

Jap =}/ 100 [LInien + 25 L 1k
3) aist noauroHoB IV kmacca (1D
fnp = /400 [L]IV x.'x+ 100 [L]IH KJI+ 25[LIII K

{npn ouenxe HuseaupoBanus III Knacca B 3aMKHYTHIE MOJHTOHBEL BKJIIOYAIOT-
¢t yuactku JuHuit 11 xnacca, a npu onenke Hueamposanus IV xiacca —
yaactku Juuuit I n 111 knaccos).

O coBMecTHOM ypaBHoBeuwiMBanuu Hupequpubix cereir I, I1T w IV knaccos:

Coryacuo VIHCTDYKIMHM 110 BHIYMCJIEHHSIM TPHAHIYJSIMH 1 HUBESHPOBOK,
gyacte II, usganpe I'VI'K 1951 r., nosaraerca ypaBHUTEJILHDIC BBIUHCIEHIST
TIPOBOIUTH Pa3JeNbHG 0 KJIacCaM.

Pacnpenesienye nOmpaBoK IO JIGHHSM HMeET YacTO HeOJaronpHATHHIH
Xapakrep JJIsi HOCJENYIOMENr0 YPABHOBENIMBAHHS. DTO 3aTPYJHSET OLEHKY
TOYHOCTH OTAEJBHBIX JHHHHE IO MX HeBS3KaM M MOXeT IPHBECTH X omubod-
HBIM BBIBOAAM O KaueCTBE TOJEBBIX HaG/MOJeHMIL.

JJist yMeHbIIeHHs BJHSHHSA OMIHOOK WCXOJHBIX IJAHHBIX HEOOXOZHMO
NPOBOJMTbL COBMECTHOE YPAaBHOBEINMBAHME HUBEIUDHBIX JUHHH BCeX KJIacCoB.
(3a wuck/IoOweHMEM paHee YPaBHOBEIUSHHBIX TI'DAHUUHBIX JHHHH ITOJHIOHOB,
cocraBagiouux ockosnyio ceth | u IT kanaccos CCCP).

[Ipr COBMECTHOM YypaBHOBEIUMBAHWA, UCXOAS H3 0O0mel dhopMmysasl Beca

.
P=
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a TakKe PaBeHCTB
2210 wn Lt xen = 211 wa Lt e = A2y wa Liv s

Aast yno6ersa caenyer aunuu II, 11T u IV xnaccos 3aMeHsTb 3KBHBaJeHT-
HBIMH JIHHHSIMH JPYrOro KJacca H BeC BRIUUCIATh TO (opmyde

P= -L? (12)
Thae
La — LII KT La = Lm KA
_ l2[1[ KA 1 1A
Ls —_— 1211 e LIII K LS — lgm o Lu Kn , (13)
. lglv Ka _ A2 IV kn
L, = m LIV KA Ly = 12111 - Liv xx

HJIH, YYUTHIBAA UKCJISHHBle 3HaueHus A B dopmynax (9),

Ly= Lu KA Ly= 0,25 Lit xa
L3: 4 L“[ KA Ls — LI“ KA . . (14)
L9:16L[v XA L3:4LIV K . ' '

Samenus AuHH xom08 II, 111 u IV kiaccoB SKBUBAaJ€HTHBIMH XOLaMH,
MOXHO pacCMaTpHBaTh NAHHYIO ©eTh Kak OBl COCTOSIIEH W3 XOMOB OJHOTO
KJ1acCa W TPOBONHUTH COBMECTHOE YDaBHOBELIMBAHHE.

TIpu COBMECTHOM YDaBHOBEIIMBAHWM CDEJHHE KBAZDATHUECKHE OMIMGKHU
BCeX YPABHOBELICHHBIX 3JJEMEHTOB W HMX (PYHKUHHA YMEHBIIAIOTCA TO CpaBHe-
HHIO ¢ pasle/bHBIM YPaBHOBEIUIMBAHMEM IO KjaaccaM. CpemHee MNOBHIIEHUE
TOYHOCTH MOXKHC TIPeJCTaBHTh OTHOLIEHHEM '

] Mgpaan — MZeoem ’ B o (15)
’
Mpaazl
rae
/1 3
Meosw = l/ <—m2 + —e?l
H cp
2 n ’ coBM
/ 1 ,2 tl 277 : v
Mpasn:‘/ P e '
~ -pasn
2 — YHCJIO MCXOLHBIX RAHHHIX,
My, — CPeAHAs KBaLpPATHYECKas OMHGKAa B OTMETKAX HCXORHEIX II}RHKTOB
! — 9ucyi0 HeoGXOAHUMEIX M3MepeHHH,
7 — UYHCJO BCEX H3MeDeHHH,
Lep — cpenHee pacCTOSTHME OT HCXOJHKRIX MYHKTOB [0 cpenﬂeﬁ TOUKH
CHCTeMLL,
e — KO3 pHUIHEHT, XapaKTEPH3YIOIHH COBMECTHOE BJHSHHE CIyYalHbIX

H CHCTEMATHYECKUX OLIMGOK.

IIITpuxH yKa3HBAIOT, YTO HAHHLIE BEJHYMHE GepyTCad IR CHCTEMEI,
ypaBHOBellliBaeMoOll oTHeJbHO OT ofOmefl. Ecan B o6Gmem BHAe BHUUCTEHHE
JJIMH 3KBUBAJIGHTHHIX XOJ0B NPOU3BOAWIOCE N0 (hopMmyaam:

L= ay Ln KA . .
Ls 0y Litwa ¢ (16)
Ly=ua; LlVKn
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TO CpPeJHMe KBaJpaTHUeCKHe OIMOKM Ha 1 Ku XOoxa paBHBI:

1)
May Lo —~—>—,
Ve

ML a1 ea == Moy 1 em } %y,
Mt kn, 1 o= M9, 1 ku ]/—“2;
v a1 e = Maolun lfag-

3mech s — CpemHss KBajparHyecKas omubka eJUHHIBI Beca, NOJyYeH-
Hasl no (opMmyam: '
a) npu TOCPeNCTBEHHBIX M3MePEeHHIX

Ps = l/@,

6) npu yCAOBHBIX H3MCPEHHAX
T o
/ 2
=1,/ P2l
u
TIe p-—— BeC HUBGJMPHOTO XOfJa, ¥ — IIONPABKA 43 yPaBHOBEIIUBAHUSA,
71— YUCJO HHUBEJIUPHBIX JUHUHA, f-— UHCJIO VY3JOBBIX NYHKTOB, [ — YHCJO
HE3ABUCHMBIX YCJAOBUH.
Cpennss kpajpatdueckas ollnOka QyHKUMH paBHa

Mo(,: —!—lj——"
Py

Boluucaenue Py MPoM3BOJIUTCH 1O Clroco6aM, U3MOMEHHLIM B Kypcax
TeOMe3NU U Crocofa HaUMeHBIMX KBaj(pPaToB.

OneHKa TOYHOCTH YPABHOBEIUEHHBIX 3JIEMEHTOB M HX (YHKIMM IDH CO-
BMECTHOM YpPaBHOBEIUHBAHHM JaeT OoJjiee peasibHble PE3YJLTATHL,  YeM DU
pasjenbuoM. Penrenne HOpMaJbHBIX ypaBHeHMH HIDH COBMECTHOM ypaBHOBe-
IMBAHHY HHBEJNUPHBIX cerefl TpeGyer BpemeHH He OoJbUle, 4eM pelleHue
OTJEJBHBIX CHCTEM JaHHOH CerH NPH pa3leJbHOM e YPaBHOBEUIHBAHHH IO
KJ1accaM,

Jag moaTBepiK/ieHs] YKa3aHHEIX BbIIe BBIBOLOB ABTOPOM OBLJIO IPOH3-
BELEHO COBMECTHOE YPaBHOBEIIMBAHUE HUBEAUDHBIX JIMHHH, NPOJOKEHHBIX
B noJuroHe Ne 31,

Husenupusle aunun 11, 111 u IV xiaccos ObIH ypaBHOBELIEHH! 110 CIIO-
o0y YCJHOBHBIX H3MepeHHH. 'pannunbie JHUHHM NOJUNOHA, SBJSIONMECT JH-
HUAMH OCHOBHOM nusejgupuoit cectd CCCP, npuHnMaauch 3a JKeCTKHe W 3
¥PaBHOBEIIHBaHWE He BKJIOUAJUCh, B pesysbrare ypaBHOBEMIUBAHHS ObLIA
TIOJIyJeHB! 3HAYCHHS BBICOT 7 Y3JIOBBIX NYHKTOB, 4 TaKKe SHAUEHHUS TONpAa-
BOK B H3MepeHHble npepbienus aias 100 auHui.

[MonytHo ¢ onpeneNeHUAMH 3HAYEHHH HEM3BECTHRIX MPH COBMECTHOM
YPaBHOBEMIMBAEHH OBLIM BBIUMCJEHDI Beca pPsifla Y3J0BBIX TYHKTOB U CPEHHHE
KBagpaTHYeCKHe OIIMOKH OTMETOK 3THX NyHKTOB. Jdtu xe Jubuu I, 11T n
1V kiaccos, npostoxennble B nosurode Ne 31, Gouin ypaBHOBelueHs! B 1948—
1949 rr. Lentpasbrolt BuUHCAMTENBbHON uacThio MAITI TVI'K. Vpasmose-
UIHBague OblIO BBUIOJIHEHO DPasfAes]bHO 10 KJA4CCAM B COOTBETCTBUH ¢ meli-
CTBYIOWIeH B TO BpeMs HHCTpyKuueld. M3 comocrapseHuit pe3yJbTaTos pas-
REJIbHOTO M - COBMECTHOIO YDaBHOBEMIMBAHWH HHBEIVPHBIX JUHHH IIOJHIOHA
Ne 31 GBUTH TIOJYYEHBI CJIEJIYIOIIHE BBIBOIBL.

1) CrencrBHeM COBMECTHONO VDABHOBEIIHBAHHS SIBHJIOCH YMEHBUIEHUS
KBagparta CPelHHX KBAADPATHUSCKHX OUIMOOK OTMETOK BCEX Y3JI0B B CPeXHEM

4 Tpymst MUMTAuK, Bbim. 25 49
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Ha 45% no cpaBHEHHIO C Pa3feJbHHM (110 KJIacCaM) YpaBHOBELIHBAHHEM.
2) MakcumaJbHOE pacXOXJEHHe BHICOT, TIOAYYEHHEIX H3 COBMECTHOrG
H PasfeJbHOrO ypaBHOBEIUHBAHUH .

ana oyextor II kmacca 2 mu 30,7 xnu,
» o HI ", 25 .um 40,7 un,
» . IV » 60 mm +7 MM,

3) MakcHMaJIbHOe PACXOXKAEHHE IONPABOK B NpEBbILEHHS, ITOJIYYEHHbIX
H3 COBMECTHOTO H. D33JENBHOTO YPaBNOBEIUMBAHUH, MOCTHTAeT. CHAEAYIOUINX
BEJIHYHH:

a) ymun I xnacca 0,06 #x Ha 1l km xo0xa
6 , M. -, 067mx ., 1 , ,,
B) L, IV y 275 MM , 1 »

4) HauGoabllee TOBHILIEHHE BeCa IPU COBMECTHOM YPABHOBEUIHBAHWM
OTHOCHTCA K IynkraM 11l kiacca.

5) BpeMs, Heo6XOANMOE Ha COBMECTHOE ypaBHOBelupanue jaunuit 11, 111
u IV xiaccoB, He mpeBHIaeT BPEeMEHH, 3aTPAUYMBAEMOTO HA pasIeJbHOE
YPaBHOBEIIHBaHKE IO KJIaccaM. :

CymMapHasi omuGKa W3MEPEHHOrO NPEBLIIEHHS SBJAAETCS (YHKIHe
6OJIBLIOrO 4HCJIAa CHCTEMATHYECKHX W CIy4alHbX omuGok. [Ipu npaBuibHON
OpraHusanuu pabor BJHSHHe CHCTEMATHYECKHX OMMGOK Ha CYMMAapHYIO
OWKH6Ky B NpEBLILEHHH 3HAYHTENbHO MEHbIle BJMAHHSA CAydaiiHBIX OMHGOK.
CymMaphble OMHGKH B TPEBHILIEHHSX, & TaKXKe HEBA3KM B 3aMKHYTHX H
Pa3sOMKHYTHIX TOJIMPOHAX HMEIOT paclnpefelienne, OJH3KOe K HOPMAaJbHOMY.

Haxoxnenue HanGoslee HajeKHBIX 3HAYCHUH OTMETOK PelepoB H OIeHKA
TOYHOCTH H3MEPEHHBIX M YDaBHOBEIIEHHHIX JEMEHTOB TPEGYIOT TPOBENEHHs
‘COBMECTHOTO YPAaBHOBEIUHBAHHA HUBEJHDHHIX ceTell pasiIHYHBIX KJACCOB,
Ilpumenenne croco6a HaMMEHbIIHX KBAAPATOB NPH COBMECTHOM YPaBHOBE-
IIHBAHHM HHUBEJUPHHIX CeTell pas/HUHBIX KJIacCOB OOECIEYHBAET MOJydYeHHe
‘HauOoJiee HaJeXKHEIX Pe3yJIbTATOB IIPH YCJOBUU DPABHBIX BECOB Kak IIPH pas-
ZeJIBHOM, TakK M IIPH COBMECTHOM YDaBHOBEUIHBAHHH. IIpM COBMECTHOM ypaB-
HOBeIIMBAHNE CPefHHMe KBaJpaTHYeCKHE OIIKOKH BCEX VPaBHOBEIUHBAEMBIX
IMEMEHTOB M UX (DYHKUMHA YMEHBIIAIOTCH IO CPaBHEHHIO €O CPEXHHUMH KBaji-
PaTHYeCKHMH OLIMOKAMH, TNOJYYEHHHIMH TIPH Pa3JebHOM YPaBHOBEIIHBAHHU.

Hexonst u3 1oro, uto TpeGOBaHus, MpenbsiBJAsieMble K BBICOTHON OCHOBE,

€ KaXX/IBIM T'OJAOM TOBBULAIOTCS, COBMECTHOE yPAaBHOBELIHBAHNE HUBENAPHEIX
JIHHHH pasJHYHBIX KJAcCOB MOJKHO HaNTH NPOHSBOACTBEHHOE TPHMEHEHHE
'H 0COGEHHO B TeX OPTAHH3AUMAX, KOTODHIE BEAVT pafoTy Ha OrpaHHYEHHBIX
IVIOIAAAX M CO3JAIOT BEICOTHYIO ONOPHYIO CeThb M3 HHBEJIHUPHHX XOIOB Pas-
JIHYHOTO KJIacca, ‘
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TPYAbL MOCKOBCKOTO MHCTUTYTA MH)XEHEPOB I'EOJIE3HH,
A3POPOTOCHEMKH M KAPTOTPA®HU

Buinycx 25 1957 r.

Kadenpa reopesun

Jonent kapguaat texH, Hayk J. A. Bawaasun

HOBBIM METOJ HUBEJIMPOBAHHUYA I KJACCA

B wmacrosimiee BpeMs, TI0 MHEHHIO aBTOpa, liegecoo0pasHo OT CTaporo
merona uHuBenuposanus [II xjacca, NpH KOTOPOM NPEBHIIEHAS ONPENENIIOT-
C5i M3 OTCUETOB IO TPEM HHTSIM CETKH, TepedTH K HOBOMY METOAY, COTJIACHO
KOTOPOMY MOXKHO OFPaHMYHMTBCA JHIIb OTCYeTaMH 10 cpexnefl murd. [as
KOHTPOJISI PABEHCTBA PAaCCTOSHHA MeX/y HHUBEJIMPOM M KaxJOH H3 peek Ha
CTaHUMH IpPeAyCMaTPHBAeTCH TpW HaOJIOJEHHH UYEPHBIX CTOPOH OTCUUTHIBATDH
TOJIBKO 110 OJHOM M3 ABYX KpafiHMX HHUTEH, a UMEeHHO IO TOH, KOTOpas B IoJe
3peHHs TPyOHl OTCTOHT JaJblle OT IIOBEPXHOCTH SeMJIH, YeM ADYyTHe HHTH.

Takum o06pazoM, COrJIacHO IpeAjaraeMoMy METOAY Ha OJHOH CTaHUHH
JOCTATOYHO TIPOM3BECTH IBA OTCYeTa IO CpeNHell W JABa OrcueTa 0 OZHOH
W3 KpafHpx HuUTefl npu HaOMIOJEHHMM 4YepHEIX CTODOH peek ¥ [JBa OTCUeTa 1o
cpemHefl HUTH IpH HaGOJMIOJEHHH KDACHBIX CTOPDOH DPeeK.

Jlas TOVIeBRHIX 3amucell pe3yJabTaToB HaOMIOAeHHH npenjaraercs cje-
Aylomiag ¢dopma KypHaJga.

Xypuan museanposanus Il kaacca

Jarta IMorona
Jac. MHH. Msobpaxenne
Ne mr. Janbu, Kourp. uepH, Pefikn Yepn. Kpacn. Konrp.
187 (3) 1571 (2) 3 1384 (1) 6171 (12) | 4787 (13)
7 188 (6) 739 (5) n 551 (4) 5239 (4) 4688 (11)
—1/—1 (@) | 1832 (8) np. 833 (9) | 4932 (15) | + 99 (14)
186 2120 3 1934 6621 4687
8 188 2196 n 2008 6796 4788
~2[—3 —76 np. —74 —~175 —101
12
Konrp. 1086 13218 3 12132 40554
CYMMB 1089 9829 n 8740 37160
—3 43389 np. 43392 +-3394 + 2
4% 51,
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[Topsanok 3amucu OTCUETOB W BHIYUC/AEHHE HA OMHOM IUTATHBE IOKA3aH
nudpaMH, 3aK/JIIOUEHHBIMH B CKOOGKH.

Ha xaxxpoli cTpaHmile MOXKHO pa3MeCTHTh Pe3y/bTaThl HAGMIONEHHH ma
LWIECTH IITATHBAX M OCYIIECTBHTh ECE HECHXOMHMblE BRIUHCJCHHS,

Be/inyuHB NOCTPAHUYHOTO KOHTPOJISt NMPEACTABJSIOT COBOI0 CYMMbI COOT-
BETCTBYIOIIMX BeJHYHH, B3fATHIX U3 KaXXZOTO IITATHBA.

O6paruMcst K pacueTy TOUHOCTH OIpele/SeHHs] IPEBBUIIeHHH Ha OIHON
CTAHIMH A/ OOOMX METOJOB HHBEJAHPOBaHHS. PacueT TOUHOCTH BBIOJHSETCS
€ YY€TOM JIMIUb TaKHX HCTOYHHKOB OIIHOGOK, KOTODLIE OKa3hBalOT HAHOOJh-
fllee BJHSHHE HA TOYHOCTb NPEBBLILIIEHHS H BMECTe C TeM OrpaHuuYeHHe BJIHA-
HHS KOTOPBIX CBfI3aHO ¢ MeTOAOM HaG/moNeHM Ha CTaHumud. TakuMu HCTOY- |
HHUKaMH OWHOOK fBJIAIOTCS OUIHGKH OTCYETOB IO pefikaM M OWHOKHU ycTaHo-

BOK HHBeJHpa IO YPOBHIO.

Haiinem ¢opMyny TOUHOCTH NpeBEILUEHHS HA OJHON CTAHIAK HUBETHPO-
Banua III xnacca npu HaGMOMEHHAX IO CTAPOMY METOAY.

C s70ff Ueapl0 BHauaje ONpPENENHM CPEQHIOI KBaAPATHUECKYIO OIIHGKY
IPEBBIICHHUS, 3aBUCSILYIO TOJBKO OT OIIHGOK OTCYETOB TIO pefikam, U Cpel-
HIOK KBaJAPATHUCCKYIO OUIMOKY IIPEeBHIIISHHUS], 3aBUCSHIYIO TONBKO OT OLIHGOK
YCTaHOBKM YDOBHS, a 3areM Haifiem oOmyio omuOKy NpeBBULISHHS, 06YCIOB-
JIEHHYIO OIIMOKaMH B3NJISZOB 1O pefikaM, TO ecTh

mgh(asm) =m?, (oTeu) + mgh(yp) . (1)

Cpennsis kBajgpaTHuecKas OMHGKA NPEBBILIEHHST €CTh OLIHOKA (DYHKIHH-
OTCUETOB TIO pefiKaMm

3q+3q+3q—nq_nu_nq+3x—nk

h(orclx)——_ 2 s (2)
rfe 3, — OTCYET MO YePHOH CTOPOHe 3aIHed pelKw,
y— » » . nepemHen ,
3  » » KPacHOH » 3aHelH y s
Og— » » » lepenneir ,

IMonaras cpemuion KeajpaTUyecKylo OMIHGKY OoTCUera mo JoOoH U3 Tpex
HHTEH OAWHAKOROM, MOJYIHM

8 mq? mo?
2 — —
M2 (oren) = 6 =g 3)

IlpuxHuMas BO BHHMaHHe, UTO CPeAHSAS KBaJApaTHUecKas OIIUGKA OTCuera
no peilke MOXeT OBITb MPeNCTaBJEHA BBIPAXKEHHEM

o= + (o,os £+ 0,20 %) s (4)

rae {-— UHTEpEAJ MeJeHHa peflku B MMJTUMeTpaX, S — AAMHA BUSHPHOLO
JIyuya B METpax, v — VBeJHUeHHe 3DUTENbHOI TPYOBl HUBeJaHpa, NpH £ =10 mu
Haliem

S \2
0,304 0205 :
mgh(mq)z( +2 ) _—_<0,212+0,141%>. 5)

Brlpasuy npeBbillleHHe KakK (YHKIHIO OTCYUETOB (WMJIM T'PYNI OTCUETOB)
no pe#ikaMm, NMPOH3BOAUMEIX TIIOCHE COOTBETCTBYIOUIMX YCTAHOBOK YDPOBHS.

* CM. amuccepranmio JI. A. BamuaBaHa Ha coMOKaHHe Y4YeHOH CTeNeHH KaHJHMAATA
TeXHHUECKHX HayKk «Bonpocum HuBesmpoBanma III xmacca» 1951 r.
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Hneen
i = 2 O S e (6)
O6o3saunp OMWUOKY YCTAHOBKH YPOBHS Uepe3 /Myp, MOJNVUAM
M2y ypy = ”‘2—0"1”‘(13—2& = 1,25 m®,. (7

[IpusEMAass BO BHUMAHHE, YTO CPefAHss KpajpaTHUecKas ommubka ycra-
HOBKHM YDOBHSI DU IOMOIIM TOABEMHBIX BUHTOB HHBENHPA B TIOJIEBHIX YCJIO-
BHAX MOXKeET OBITh NpeJICTaBaeHa (popMyaol

Myp = 0,10 xenenus* (8)
Haiimem
3\ 2
m2,ypy = 1,25 Ol ;SIO ) ) (9)

rae t - neHa JieJeHHs YPOBHsI, BbIpAXKCHHAS B YIVIOBOH Mepe,

S— miMHa BHBHPHOLO Jyda B MeTpax.

CJeOBATEJIBHO, TOYHOCTb NPEBHIILEHHUS, ONPeNe/IseMOTo Ha OHON cTaH-
LMK 0 CTapoMy MeToay Hupesuposammst III kiacca, oGycsosJenHas omn6-
KaMH B3IJISOB, BRIpaxaercs: (opMyJok

2 3\ 2
m?,lm):(0,212+0,141-;Z—> + 1,25 0’”95—& , (10)

2
Pt = 0,045 4 0,020 % + 0,060 % 403025210~ (11)

3mech M, BLIPAKEHO B MHJIMMETpaX, S —— B MeTpax, T-— B CeKyHaax
LYTH.

IpuBemeM INpHUMEp pacuera cpefHell KBajpaTUIECKOH OIIMOKA IIPEBbI-
wennst 1o popmyse (11) mpu cpemiux anauenusx ¢ u © (tabm 1).

Tlyets v == 32X, t==13", rorna npu S =75 &

m,? = 0,045 + 0,110 + 0 140 4 0,284=0,579; m,=40,76 mxn.

3aMeTHM, YTO B HTOM CJAyUae BJAUsHUE OMHOOK OTCUETOB II0 pPelHKaM Ha

TOUYHOCTh NPEBBIUEHHST PABHO BJHMSHHIO OUIMOOK YCTAHOBKH YDOBHIL

Tlepefimem Tenepb K BLIBOAY (HOPMYJLI TOYHO-
CTH TPEBBIMIEHUs HA OJHOM CTAHIHMU HUBEJHPOBAHUS

Ta6baumna 1

IIT xnacca npu HabJIOACHHUSAX [0 HOBOMY METOXLY.
¥ S u Mpyary), MM
Ipesbimense na OJIHON CTAHIMY NIPEACTABIALT- :
e Kak (PYHKUHSI OTCUCTOB TOJBKO 10 Cpeauedi HUTH
g — Ily) + (8x — 1 25 +0,37
ey = = IR G T ) (gy
50 0,56
OTKYJRA CJAeyer
L
. Cdmd " 75 +0,76
M orey == 3= =Mo" (13) 100 40,07
IIpu ¢ =10 um noayuum
‘ SN
s nen = ((0,304-0,20 ;7> . (14)

* CM. puccepraumo JI. A. Bawnasuua «Bompocw nmsenmposamust [ knaccas 1951 r.
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Biusiiie omMGOK YCTAHOBKM YPOBHS HA TOUYHOCTD INPEBBINEHHS ONpefe-
JIAETCS. OWUOKOH NpeBheH s, BhIPAXKEHHOrO B (DYHKLHMH OTCYETOB 110 peHKaM

84 — My 4 3¢ — g

hiym= . , (15)
OTKyZa HMeeM

mgh(yp)=4~’%2yy = m®, (16)
WIH ]

M2 h(yp) = 0_,13;3‘103>2. (17)

Crer08aTe/IbHO, TOYHOCTD TIPEBBIIEHHS, ONPENEASeMOr0 Ha OLHOH CTad-
MU, OOYC/IOBJIOHHAS COBMECTHBIM BJIMSIHHEM OIHOOK OTCUETOB M OIIHGOK

Tabaumga 2

YCTAHOBKH YDOBHS HMBeJNHpa, BHIpaxkaercss dopmy-
JOH

2 0,1 S 10%\?2
Sn Miusray> #H M2 arn) = <O’30+0’20%> + (Jp—l—> , (18)
9 S2 S 9 .
25 40,48 Mm% garny= 0,09 40,04 ;2-{— 0,12;4—0,251: S$21075,(19)
50 +0,69 .

IpuBenem npumep pacuera cpepuelt Kpagpat-

75 40,91 4eCKOH OMMOKH TpeBhilieHus no dopmyae (19) mpu
cpemHHuX 3HayeHnsax v ut. llyets v = 32X, ©t=13",
100 *1,13 TOTla  NOMYYHM  CJEAYIOWME SHAUCHHS My,

(raGa. 2).

Hakomn/eHne oMHGOK B IPEBHIICHUSX, OGYCAOBICHHOE BJHSHUEM JIHIIb
OHBOK B3TJAKOB, Ha 1 KM X0Ja I/ CTAPOrO M HOBOTO METOLOB HMBEJH-
POBaHHA BBIPA3HTCA CJAeAVIOIINMM BesuuuHamu (T1abu. 3).

Ta6bauna 3

o

7 — qHCHO Crapbifi MeTOX Hosbilt Metoq
S,# | cramumil na ra 1 wn Aa 1 xx
1 wen mh(nsr»'l) M ny, (B3ra)’ MM mh(“m) s HH my, (B3rn)’ MM
25 20 +0,37 41,6 +0,48 +2,1
50 10 0,56 1,8 0,69 2,2
75 6,7 0,76 2,0 0,91 2,3
100 5 0,97 2,2 1,13 2,5

Jlas comocraB/ieHHsl TOYHOCTH NpPEBHILEHUH HHBEIMPHBIX XOJ0B, TPOJIO-
XKEeHHBIX II0 JBYM METOJaM, HeoOXOXHMO, KpOMe OUIMGOK B3MISNOB, YY€CTh
enie W Jpyrie OMWKOKH, HaNpuMep OWIMOKY 3a HEHNOCTOSHCTBO IIOJIOKEHUS
IITaTHBA HUBeNMpA M 0alIMAKOB HJIM KOCTBUIEH B TpOlecce H3MEPEHHH.

CoBMeCTHOe BIMSIHME BCeX ADYrHX OIMIHMGOK HAa TOYHOCTH HHBEJIUPHHIX
XONOB MOXHO ONpeNeUTh, HCXOAS U3 TOYHOCTH XOHOB, 0GYCJIOBJIEHHON BJIMA-
HUeM BCeX MCTOYHHKOB OIIHOOX.

I npuOAMAKEHHHIX DaCueToB INPUMEM, UTO CPEIHAS KBaJPATHUECKAst
omubGKka mpeBhHIeHHs HAa 1 Km Xona, oOnpenenseMas IO CTapoOMy METOLY,
BHIpAXKaeTcs BeJUUHHON

My en (mp):i— 3,0 muc npu S =50 xu.
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CRellOBATENBHO, €CIH M2 o = M o (warn) —+ Mk (ap)y TO

My (np) — 1-/ m'zh/m — mgh wM (B3TA) = + [/-3,02 —_ 1,82 = j'__ 2,3 MM,

TakoBa cpelHsis KBajpaTHueckas omuOKa NPEBBIIEHHS Ha 1 xm xo0pa,
ONpefessieMOro K4K II0 CTapoMy, TaK H [I0 HOBOMY METOJaM HHBEIHDOBAHHA,
oOycsioBieHHasT BJHSHEEM BCeX IDPYrHX HCTOUHAKOB OTUNO0K, KpPOME TexX,
KOTOpHIE CB3AHBI CO B3TASJAMH IO PeiiKaM.

CJleoBaTeNIbHO, CPEHSs KBajpaTHyecKas OlNOKa TPEBHILICHHs Ha 1k
X0fla, ONPELeJISIEMOro TI0 HOBOMY METONY HHBEJIMDOBAHHSA, ofycsroBIeHHAS
BJAMSHHEM BCEX HMCTOTHHKOB OLIMOOK, pu S = 50 i BHIPA3UTCA BEIHYAHON

My s (aon) == l/»m2h #at (B3r) + mgh (ap) — -+ ,/2;22+ 2,3= -+ 3:2 MM,

Hrak, npeanonaras, yTo BIHAHHE BCEX IPYTHX HCTOUHHKOB ontn6oK (32
HCKJIIOYesHeM OMMOOK, CBA3aHHBIX €O B3MVISAAMH [0 pefikaM) Ha TOYHOCTb
HUBEJMPOBAHHS II0 CTAPOMY M HOBOMY MeTOaM OJHHAKOBO, MOXHO BhIpa-
3HTH TOUHOCTb HMBEJHPOBAHHS MO HOBOMY METOLY CPaBHHTEJbHO C TOUHO-
CThIO HUBEJIMPOBaHMS TIO CTAPOMY METOAY B BUJE OTHOLICHHS CPEIHHUX KBan-
paTHuecKnx ouiGOK TpeBbIeHHHE 1 Ku xona

Mp(crap) +3,0 mu
M (nos) + 3,2 mu

= 0,94,

TakaM 06pPA30OM, HOBBIH METOX HHBEJHMPOBAHHS, UMEIOLUH IpeuMyIle-
CTBA € TOUKH 3PeHUS NPOU3BOAUTENBHOCTH TPYAR, JHIIL HE3HAYHTE]bHO
yCTyaer Mo TOUHOCTH CTApOMY METORY.

EcTh OCHOBaHME IIOJAraTh, U4TO IIOJYYEHHOE COOTHOUIEHHE B JeHCTBH-
TEJBHOCTH OyjeT O/uXKe K €IMHMIE, BC-TIEPBHIX, MOTOMY, YTO OTCYETH MO
cpesmefl HHTM NPAKTHIECKH OKA3HBAIOTCS G0Jiee TOYHBIMHE, YeM OTCYETBI MO
KpaBHAM HHUTAM, BO-BTODBIX, TOTOMY, UTO BJIMSHME HEKOTODHIX HCTOUHHKOB
OLIIOOK YMEHBINAeTCs BCJIENCTBHE COKpAllleHHs] BPEMEHH Ha IPOM3BOICTBO
noJieBeIx paborT.

JlJst MOATBEpIKIeHNS TEOPETHYECKHX PacyeToB OODATHMCS K MaTepHataM
TIDOM3BOJICTBEHHON0 Xapakrepa. » /

Jlns OUeHKY TOUHOCTH BO3bMeM pesyJbraThl Huenuposanna III kiacca,
BHITIOJIHGHHOTO 110 CTApOMy MeTORy 24 6purajiamy CTYHEHTOB BTOPHIX KypPCOB
MUUTARK Bo Bpems JieTHell reonesuyeckofi mpakruxkm B 1954 r.

TOuHOCTh NpPEBHINIEHHsT Ha OXHOA CTAHUMM HHBENHPOBAHHSA IO CTApPOMY
METOAy OnpefeseNa U3 CDABHEHHs NPEBBIUCHHH, NOMYUEHHHIX 10 Haluiome-
HHUSIM YEpHBIX CTODOH DeeK, ¢ TDEBHIIIEHUsIMH, NOJYUYeHHBIMH N0 HabJioze-
HASM KDACHBIX CTODOH peek. 3aTeM Te Ke CaMble MaTepuaJibl HUBETHPOBAHUS.
GBUIM MCTOJB30BAHE BTODHUWHO; NIPEBHILIEHUS IO Pe3yJAbTaTaM HaGMOAeHHS
YePHBIX CTOPOH PeeK BBIUMCJEHbl KaK DasHOCTh OTCUETOB MO 3ajHell U mepex-
Hefl peffkaM JHIb MO OXHOH cpejHell HUTH. PasHOCTb PesyJbTATOB NBOHHBIX
M3MepeHuil B 3TOM NOCJeNHeM CJlyyae XapaKTepH3oBana, XOTS U He B TIOMHOMN
Mepe, TOYHOCTb NPEBHILIEHNs] Ha OXHON CTaHUHH, ONpPeneisseMoro 10 HOBOMY
merony nusesuposanus III knacca.

UroSnl HCKMIOUHTh BJAMSHHE DA3Muus B HaHeCEHWH Ha Defikax Hadasa
cyera jefleHMH Ha BEJIMYHHY NPEBLIUEHHH, CPaBHHBAJACh CyMMa IpeBbllle-
nul, HAHJEHHBIX [0 YEPHLIM CTODOHAM peeK Ha JBYX CMEXHBIX CTAaHUHAX
HUBEJIUPHOPO X0Ja, C CYMMOH IpeBHIeHuf, ONpeAe/eHHHX 1O KPACHBIM CTO-
pOHAM peek Ha TeX JKe ABYX CTaHIMIX.

Beero 6nuto cocraBiaeno 1560 pasuocreff, u3 xoTopux 780 mocayxuiu
OCHOBAHHMEM IJSI ONEHKH TOUHOCTH cTaporo Meroma u 780 pasumocredt — nis
OlEHKH TOUHOCTH HOBOTO METONA.

To4HOCTh TPEBHIMIEHHH, BBMHCAEHHBHIX IO peayJbraram HabmoneHu
YepHBIX M KPACHHIX CTOPOH PeeK TPH OTCUATHIBAHMH TONMBKO TO OfHOf cpen-
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HE{l HMTH, NPWHUMAJach OJQMHakoB0H. [lo3TOMY OIeEHKA TOYHOCTH HOBOIG
MeTOJa TIPOM3BENeHa CJAEJYIOIHM MyTeM.
Ecnu BHpasuTh PasHOCTL ABONHEIX H3MepeHHH COOTHOMICHHEM

d= (hl.q + hg,q) - (hl,l( +}l2,K)’ (20)

rae Ay W Roy— NPEBHICHHS HA JBYX COCEIHHX CTAHIHMSX XOJa, IOJIYUeH-
Hble 10 HaOJIOZEHUAM HePHBIX CTOPOH DeeK, My« M Mgy — IpeBHIUSHHS HA
ABYX COCENHMX CTAHUMSAX XO[a, IOJNYYeHHbIe IO HAGMIONEHHAM KPAaCHBIX CTO-
POH peek, To, ToJIaras m; = m, , NOJLYIuM

m 2
m = 4m?%,, otkyna m?, = f:-. (21)

[lepexonst K OlEHKE TOUHOCTH NPEBHIIEHUS HA OZHON CTAHIMA TIO HOBO-
My METONy, BHIPA3UM TPEBHIIEHHE B BUJE CPEJHErO APH(PMETHUECKOTO

= 5‘2*_” (22)

M3 NIPEBBILICHAH, NOJNYYEHHEIX JIO YEPHBIM M KPacHHIM CTopoHam peek. Mues
B BHAY, UTO My, == Mp,, TIOJYINM

mh2 — 2m2hq .
4
Orciona
m 2
mi="4.
_ 1 mp
m,=—+ 5 l/ 2d . (23)
OKOHYaTeAbHO
— 1 /1
mh—iﬂ/%, (24)

rjle 71— 4YUCHQ pasHocTed,
~ Ouedka TOUHOCTH CTAapOr0 METONA [0 Da3HOCTAM NBOMHEIX H3MepeHHIt

notpefoBafia yueTa BecoB NPEBBHUEHHI, MONYYEHHBIX MO HaOMIONCHHSM dep-
HBEIX CTOPOH pe€eK TIPM OTCYHTHIBAHMM TIO BCEM TPEM HHTSIM CETKH H BecoB
NPEBHIIIEHHHA, TIONYYEHHBIX TI0 HaGMIONEHHSIM KPACHBIX CTODOH peeK TpH
OTCUNTBIBAHUK TOJBKC IIO CPefHEH HUTH.

C uenpio onpeneNeHns BeCOB NPEBBLILIEHHHA Ha#ijeM cpejHHe KBAApaTH-
4€CKHe OHOKY TIPEBLIIICHHUH, '

Hckomas ommbka maiifercs kak ommbKa (PYHKIMM OTCUETOB

. 3y ."3., 3yq) — (Iy Iy Iy !

hq(o'rcq): ( + + )3 ( + + ): (25)
6me 2

m2}m(orcq) = 9 ° = '3— m02’ (26)

rile mg-— CpeaHas xBajpaTHueckas omubGka orcuera no ORHOH (M0GoH)
HHUTH.

Cpemusas KBagpaTHyecKast OMWMGKA IPEBLIUIEHUS, 3ABHCAIAS JUUIb OT
OwKMGOK YCTAHOBKHM YDOBHS HHBEIHPA, ONPENEJNHTCH KakK OlMOKa (DYHKIUM
OTCUETOB IO pelKaM, NPOH3BEIEHHHIX IIOCHE COOTBETCTBYIOIIHX YCTAHOBOK
YPOBHA HUBEJHpa

hq(yp): 3y — Iy, (27)
MPhy (yp) = 2MPyp, (28)
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TAE Myp — CPEIHSSL KBAJPaTHUECKas OWNOKA YCTAHOBKH yPOBHS HHUBENHpA.

ClieoBaTe/IbHO, CPeusist KBaApaTHyecKas OlMOKA NPEeBbIEHHS B 3aBU-
CHMOCTH OT OLIZGOK OTCYETOB TG pefikaM M OMHUO0K yCTAHOBKH YPOBHA, T. €.
B 3aBHCHMOCTH OT OLIMOGOK BHU3HMPOBAHMS, OIPENENUTCS BHPAXKEHHEM

: 2
P J— 2 2 —_— = 2 Q2
M=y, =My, (orc) +m Patyp) . B mo® - 2m?yp
Han
2 3 2
m, =2 (0,30+ 0,20 i) +2 <M> , (29)
s 3 v e
rae S JAHHa BUSHDHOTO Jyua, BRIpAXEHHAas B METpax.
OKoHuaTeNbHO
S* S 2 2 106
m?, =0,06 -+ 0,027 e -+ 0,08 . -+ 0,602 821075, (30)

Cpe/nsiss KBajpaTHIeckasi ONMOKa IPEBBIIIEHUs, BHTUCIAEMOr0 O pe-
3yJbTaTaM HaGNIOJIeHNMsT KPACHBIX CTODOH DPeeK, ONPeIeNHTCS aHaJIOTHTHO
npeAbayLIeMy

hk(o‘rcu) =3k My (31)
2 _ 2.
m bk (oTeu) T 2’720 ) (32)
c(ypy = 3k — i} (33)
9 92 -
n (yp) T 2m yp» (34)
2 — 2 2 — 2 2 L
M2y, = M ey + M gy = 2my? 4 2m o (35)
SN\? 0,1xS10%\?
m2, =2 <o,30+ 0,20 > ) - 2<—~——> : (36)
i ’U p
OxonuaTebHO
9 52 S 2 Q2 -6
m*, =0,18 +0,08%§ -+ 0,24 —T;—I—O,SO«: 521076, (37
K
[Iponzrenedublil pacyer UHCAESHHBIX 3HAUCHUA P Ta6anua 4
o ph‘l mzhl(
o 8 ayi gy ~, B & A —_ T
COOTHOLICHUSIX BECOB TpPeBbIIeHHH Pr. = P, npH <. ‘ ﬂlg
p=232X u t=13" jpaJn ciaeiyiomme pesyJbTaThl Pry
(raba. 4).
Tenepsb BuiBegeM (GOPMYJIY CPEIHed KBajpaTH-
uyecko# omMOKy NpeBblUleHUus, ONPENessieMoro Ha 25 2,45
OHOH CTAHIMM TIO CTAPOMY METOAY. 50 9.08
TouHOCTD HHBETHPOBAHUS ONPEASIHM [0 pas- ’
HOCTSAM CYMM IDEeBBILIEHHE KaZKABIX JBYX COCEHHUX 75 1,79
CTanuui, )
Pacuer TOUHOCTH OTHECEM K IPEBBILIEHHSM, OIl- 100 81

pefesifieMblM 1PH JIJIHHAX BH3WPHBIX Jyudell B 50 .

B 310M C/Iyuae Bec NPeBBHIeHUs, ONPELe/SIeMOro Mo

yepHBIM CTOPOHAM peek, Oyler B 1Ba pasa Oosblie Beca NPCRBILIEHUST,
OIPEAENSIEMOT0 110 KPACHBIM CTOPOHAM PeeK

=2
phq th:
OTCroaa .
2
M
2
ms, = i
" 2
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PasHOCTb ABOMHBIX U3MEDEHHH COIJIaCHO TPHHATOMY YCJIOBHIO BHIPA-
3UTCH TaK:

d=(hya + hya) — (M Ro), (38)

rae A1 1 hy — TpEBHINEHHS HA IBYX COCENHHX CTAHUMAX HUBEJUPHOTO XOJA.
IIpussis, a0 mu, = Mpy, ¥ My, = Mpy,, NONYIUM

m,ﬁ ] 2m2hq + 2m2;,K = 3m2hx s (39)
OTKyza
2
m2y, = —’%"- . (40)

Cpenmee BecoBoe 3HauYeHHe TIPEBHIUEHHs HA ONHOH CTAHNMM HHBEJIHDO-
BaHHUS IO CTapoMmy Meroldy npu S = 50 u# pasuo

Qb+
h= 2
2 2 2 2 2
iy == 2 e 2 P (41)
| 9 9 3
3aMensia m?, ero BHPaXKEHHEM, NOJYUHM
2
m2 =", (42)
HO
I}
n
4 MO3TOMY
m,=+-+1/ &I (43)

3V
TAe n — YHCJIO PasHOCTEH ABOHHEIX M3MepeHuH.
QopMysa TOYHOCTH NPEBHILIEHUS AN Cayuaes, Korga S =75 x wm
S =100 », npn P,, =18 P, umeer Buz

= [
m=*35%) % *)
¥ IS cayqaes, korga S =25 m, mpu P, =245 P,
= [*]
m=%5r51/ L. (45)

Otciona caesyer, 4To OLEHKY TOUHOCTH IPESHILEHHH IO PA3HOCTH JBOM-
HHIX M3MEpEHH# NpH MOOLIX 3HAYEHASX S MONKHO BHIONHATH MO CAHOH op-
myne (43).

O6paboTKa IOJIeBHIX KYPHAJIOB HUBEJIHPOBAHUS, BRIOYaomHX 1560 cran-
uuit Husenuposanus III knacca, mpusesna K CeNyIOUIMM Pe3yabTATAM:

[S] = 48,1 xu,

Sep = 31,0 .
Ilns craporo Meroga HUBENMPOBAHHS:

[d?] = 2490,

[d] =+ 12 mm.
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JI1g HOBOIG METOMa HUBEJHPOBAHHUA!
[d?) = 2161,
|d]| = —7 nn.

O6pamaer na ceOsf BHHMAaHHE OYEHb XOpOLIAs KOMIEHCAIUS BeJHIUH
pasnocreit d.

HeGosbuias cpelnast NIHHA BHSUPHOTO Jyda OODACHAETCS He CTOJBKO
COKHOCTBIO Desbeda MEeCTHOCTH, CKOJBKO HeDOJbIIOH OMBITHOCTBIO HHBEJH-
DOBIIHKOB.

B cpenmem 1o peeit paGore npu S = 31,0 x, v = 32X, v =13" TOUHOCTE
NPEeBEIIEHHS] Ha OJHON CTaHIuy, 00YCJIOBJEHHAs TOMBKC OMMOKAMHU BITISIOB
NPH HUBEJMPOBAHME 110 CTAPOMY METORY, BHIPA3U/IACh BEJHYHHOU

T2
My (s3rn) :j__ "é— l/ l’-%*]‘ jm— i 0,56 MM,

2 TIPH HUBGAUPOBANMH IO HOBOMY METONY

My (3rn) — ft ";' ]/!—;%! fay i 0,63 MM,

TounocTh TNpeBbBUNEHHS HA | KM HHBEJUPOBAHMS [0 CTAPOMy METCAY
BHIPA3UTCST BeANUHHOH

my =4 0,56 um 1000 _ -+ 2,2 Mu,
1M (B311) 69

a ma | KM HUBEJUPOBAHHUA II0 HOBOMY METOLY —

. 1000
TP =+0,63 mun V= 2,5 .
62
[TotoKuM, 4TO CPEeMHsisd KBajgpaTHUecKas OLIMOKAa HUBEIHPOBaHHS IO
CTapoMy MeTofy, o0yCJIOBJIEHHAS BIWSHHEEM BCeX HCTOYHUKOB OMMGOK, BHIPa-

KACTCA BETHIHEOH Mp, oy = 7t 3,0 it W 4TO BJIMSAHME APYTHX MCTOYHMKOB

OINGOK, KPOME YUTEHHBIX [0 Pa3HOCTAM JBOHHBIX H3MEPEHHH, OXMHAKOBO
KaK IJIsi CTaporo, Tak M JAJIs HOBOPO METONOB HHBEJIWPOBAHHUS.

[Ips 3TUX NPEATOJNOMKEHHAX CPelHsid KBaJpaTudecKkas omubka HuBeIH-
POBaHHA IO HOBOMY METOLY BHIPASHTCS BEIWUHHON /M, .00 = -+ 3,24 wunm.

CpaBI{eHHe TOYHOCTH HHBEJNUDOBAHUA IO ABYM METORAM H4eT
m;,(cw)___j—_S,O MM

= =0,9.
M p(sor ) -+ 3,2 MM ’

AT0 CoBNAMAeT ¢ PACUETHHIM COOTHOIICHHEM, ,

3 Bcerc BBLULEUSIOXKEHHOTO BHITEKAET, UTO IPOM3BOACTEO HUBEIHPOBA-
mns I11 xgacca cienyer yipOCTHTb TYTEM YMeHbIIeHHsl UMCja OTCUETOB Ha
KayKI0H CcTaHImud. BMecro BOCBMM OTCUETOB IIO0 pellKaM JOCTAaTOYHO B3sSTh
INeCTb, M3 KOTOPHIX UETHIpe OTCUeTA AOIKHBI ORITb CHelTaHbl IO CpefHed
HUTH, a [Ba--- )10 TOH NafBHOMEPHON HHTH, KOTOpAas B IoJe 3DeHHs TPYOH
OTCTOUT J4JibIIe OT TOBEPXHOCTH 3eMJIH, yeM JApyrue HATH. [Ljs BHIYACTeHUs
TPEBBUIICHHI CJEIYeT TI0JMb30BATHCS JHIIb OTCYETAMM TIO Cpejieil HATH,
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TPYJ1bl MOCKOBCKOTO UHCTUTYTA UH)XEHEPOB T'EOJIE3VH,
AFPOPOTOCHEMKH Y1 KAPTOI'PA®HH
Brinyck 25 1957 r.

Kadenpa reonesuu

Kagmunat texu. nayk M. M. baydosa

Ob U3MEHEHUY OIUUBKH B 3AHAHHOM HANPABJEHUH

Omm6Ka M0J0KeHHs TOUKY He ABJASEeTCS OLHHAKOBOI BO BCEX HalpasJe-
HESX. DT0 06CTOATENBCTBO, ¢ OMFOH CTOPOHBI, YCAOMHSIET Mpe/BBIYHCACHHE
OIHMOGKY M OLEHKY TOUHOCTH pPesy/bTarcB, a ¢ JIpyroil, — NpercTanJjser
BeCbMa CYIECTBEHHOE NPEUMYUECTBO MPH OPraHU3aIHA paboT, Tak Kak Jaer
BO3MOXKHOCTh B CJyuae HeoOXOAUMOCTH no6MBaTLCA YMEHbUIEHUs] OMIHOKH
JMMb B OIHOM TpPeOyeMOM HANPABNEHHM, YTO MOMKET OBIThb JIOCTHIHYTO
C MEHBUIUM TPYJIOM, a CJACAOBATENbHO, M C MEHBIIUMH 3aTpaTaMu.

OXHMM M3 PACHPOCTPAHEHHEIX CIIOCOOO0B ONpeNe/IeHUs KOOPANHAT IIYHKTa
ABJACTCS CHOCO6 npsiMoll 3aceuxkH. Ila ToumocTh ONpeReIeHus KOOPAHHAT
TOUKH OCHOBHOE BJAHAHHE OKA3bIBAET BeJMYHMHA YrJa NPH 3aceKaeMOH TOYKe,
TaK KaK OT A3TOTO 3aBUCHT BeJHUHHA II0Jyocedl H ODHEHTHPOBKA 3JIJIHNCA
omuboK, spisIoHerocs Haubojee IOJHON W HAKEKHON XapaKTePUCTHKON
TOUHOCTIl ONPEACJHEHHs [FOJIOKENHs TOUKM. Beanuusbt A w B monyoceit
IMIICA OMHOGOK MOryT GBITH MOACUHTAHBI TIO PAsJHUHBIM (HOpPMY/IaM B 3aBH-
CUMOCTH OT TOrO, H3BECTeH JII YroJ TpH 3acekaeMOH TOUYKe HWJM YrJibl 1pH
Hasuce.

ITpu npsamMoil OAHOKPATHOH 3aCeuxe, YacTo HPUMEHseMOH B MHKeHepHOH
HPAKTHKE, JUUIsi BBIYMCJCHHST 3HAYCHAN II0JyOoCe# 3JLIHTCa ONIHO0K MOKHO
[PEJJIOKUTE CacAylomue (OopMyJIbL:

m
A:~—,B—~«(]/ S22 8,2+ 2S,S,siny + ) 312+522—~9518281n7)
2psin ¥ Q)
B— mg p— _ - i ‘ .
ﬁé_pasinv(]/ S22+ 82 + 28,8, 8iny— ) S2+ Sy — 25,5 8in 7).

B stux opmysax y — yroJ npH sacexaemofl Touxe, S u Sy — paccrosi-
HHS OT TBEPJbIX TOYEK /(O ONpejelseMoH, Mg —- CpefHsAs KBajJgparHyeckas
omubKa H3MEpeHUst yrJa.

Ilpu perucsaernu 1o ¢opmysam (1) Her HeoOXOZMMOCTH 3HATH JIUPEK-
HHOHHBIC YIJIb HanpasieHufl. DJjaropaps oJMHAakoBo#l CTpyKType (opmyd
[MOJICUET 10 HHM BEeCbMa HECJIOXKEH.

Paccmarpusasi popmysinl (1), BHEHM, YTO HaWJIyulllas 3aceuyka IoJy-
yaerca mpu yrie v ==90° u paBHBIX PACCTOSIHUSX OT TBEPABIX TOUEK IO
onpenessiemoil. Kax npaswio, yroJ HpH 3aceKaeMOll TOYKe HE H3MEpSIoT;
U3BECTHB! JIHWIL YIJBL IpH Gasuce 3, U By SHas yruel f; U 8, MOXKHO BBHIUHC-
JUTh TIONYOCH 3JUIMIICA OWHOOK 110 (PopMyJsIam:
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m .
A= vt )V SEF ST F 2SS (6 +
+ 1/ 81?4 8 — 28,8, sin (B1+§2))
m
B= m (1 S+ 82+ 25,3,sin (B, + fz) —
- 1/ Sp? + S — 25,8, sin (pl‘HB'z))

Opuentrpoka s/iHNCa OWHBOK B 3TOM CJyyae ONpPEeReaseTcs JUpeK-
LLHOHHBIM YIJIOM 6OJIBIIOR TIOJIYOCH 3JIIMIICA, OTCUHTHIBaeMbIM OT OCH X
sin 28, sin 23,

@

_ 8 TS |
tg 29 = cos 28, + cos2f, @)
S2 8,2

Crioco6 npamoll yraioBoit 3aceuky uMeer GoJibluoe NPHMEHEHHe Ha paGo-
Tax Ipu pasbuBKe COOPYXKeHHl, KOINa TOUKH, TOJIOKEHHE KOTOPHIX MOJIKHO
OBITH OTMEYEHO, 3HAUHTEJBHO YAAJeHE OT ONOPHHIX HYHKTOB M HEIOCPes-
CTBEHHOE H3MEPeHHE PacCTOSHUH M YIJIOB MeXIy HHMH HeBO3MOXHO. B uacr-
HOCTH, 3TOT CIOCOO HCNOJNB3yeTcss IJsi PasGHBKH TakuX COOPYKEHHH, Kak
ONOPhI MOCTOB, TWIOTHH. CJlelOBAaTENbHO, OTMEUEHHEIH CIIOCO0 ABISETCS OTHHM
M3 OCHOBHBIX IJis Pa36HBKH KPYIHBIX COOPYXKEHHH.

PaccMotpum Bompoc o TOMHOCTH ONpeNesiendst TIONOMKEHHS TYHKTA YKa-
3aHHBIM METOLOM.

IlpsiMas onHOKpaTHast 3aceuKa ¢ YCIEXOM MOXKeT NPHMEHSITHCS JHLIDb
AJIST PA3OUBKU COOPYIKEHUH BecbMa CrpaHHYeHHOH /UMb, (DOPMBI H pasMepa.
Fopasgo yame serpevaiorcst paGorbl No pasGHBKe COOPYXKEHHHE Govlee ueM
C IBYX TOYeK.

B nocmennem ciayvae Hano VYMTHIBATH JBAa OGCTOSTENBCTBA: HEOGXOMH-
MOe YHC/IO 3aCeKaloLIUX HanpaBJeHAd M KOMOMHALHH YIVIOB NIPH 3aceKaeMoi
TouKe. Bbime OBNIO yKasaHO, UTO TOYHOCTH ONpPEAEeHHS IIOIOMKEHHS TOUKH
HauboJlee TIOMHO XapPaKTEPH3YETCs IJIHICOM OIHOOK, 4 C/IeLOBATENbHO,
BONIPOC O HAMJYYIUEM DA3MEIIEHHH ONMOPHEIX TOUEK IJIS ONpPEAEJICHHSI KOOp-
AHHAT NYHKTOB WM s pa3OMBKW COODYMCEHHH METOLOM NPSIMOH 3aceuxu
HaT0 pacCMaTpHBATh HMEHHO C TOUKH 3DeHHs (POPMEI, Pa3MePOB W ODHEHTH-
POBKH TOJIYYAIOUIUXCS 3JHNCOB OUIMGOK.

HanGosiee mosHO OLEHKA TOWHOCTH ONPefeJieHNs TONOKEHHS TOUKH OCY-
UIECTBJISIETCS ¢ MOMOILIBIO Beca 3JIIHICA OMHOOK, KOTOPBIH MOXKHO BRIYHCJIHTD,
IoMIb3YsiCh HopMmysof '

1
3 — 1—472_—;:‘82, (4)

rae A u B — nonyocu sasdnca omuGox. IlpuBomuvas (gopMysa orpamaer
H3MEHEHHEe He TOJbKO PasMepoB, HO ¥ (DOPMBbI 3JUIMICA OMIMGOK, YTO BechbMa
CYLIECTBEHHO,

Ias pemenus: Bonmpoca 06 ONTHMAJLHOM UHMCTE 3aCEKAIONUX HANpaBJe-
HHH PacCMOTPHM, KaK H3MEHSIeTCs BeC S/IMICA ¢ YBEJHYEHHEM 4YHCJIA Ha-
npaeienuii. Takoe peurenue sisisercs Gosee OGIMM, YUHTHIBAS, YTO YMeHb-
IIeHHe OAHON M3 OCell He NMPHBOAHMT K YMEHBUIEHHIO ADPYIOH M K yMEHBIISHHIO
3JUTHIIC2 OHIMGOK BOOOGIIE.

Marematnueckoe cofiepXKaHHe BOIIPOCA He TPEACTABJseT HHTepeca.
OrpanuunMcst JIMIIB [PAKTHYECKOM CTOPOHOH feJa.

YcraHosJeHo, UTO IPH IEPeXOAe ©T ABYX HANDABJeHHH K TPeM Bec
9/L/IMNCa OIKHOOK (IPH HAWMYUIIAX YrJax 3aceUKH B TOM M ADYroM Clydasx)
YBEJIMUMBAETCA B IIOJNTOPA pasa, a ero MoJyocd — IPUMEDHO Ha !/; mepso-

P
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HauajbHOH BeJnuuabl. [Ip Yerblpex HANPABJEHHUSX BeC YBEJIHUHBAETCS BCETO
Ha !/; BeJWUMHBI Beca SJJIMIICa OWMOOK Npy Tpex HampasjeHusx. CiaeloBa-
TeJIbHO, TIPU JaJbHellleM yBeJHYEHHM UHC/Ia HalpaB/eHHd Bec 3JIIHICA, a
3HAYHT M TOUHOCTb ONPEINEJEeHHs NOJNOXKEHUs IYHKTd, IOAHHMAaercs MeHee
saMeTHo. I10TOMY HET CMBICJIa YBEJMYHBATH YUCHO HANpPAaBJEHHH IIPH oupe-
JeJIeHHH KOOpAHHAT TOYKH METOJOM IpsiMOH MHorokparwoi saceuxu. Lleie-
coo0pasHee pacCUHTaTh, Kakue MMEHHO KOMOMHALMA YIVIOB 3ACEUKH SABJSIOT-
csi HauGosee OsaronpusitHeiMu, HMMeloTcss oCHOBaHHs IOJiaraTh, 4ro AoCTa-
TOUHO OIPAHUUMTHCS YETHIPHMsI HANpPABJIEHUAMH, TaK Kak IPH G/1aroNpUsTHHIX
YIJIax 3aCeYKd MOMKHO IIOJHATH BeC ®JUIMIca omubGOK B JBa pasa 4 B NOJ-
TOpa pasa yMeHbIIHTb €r0 IIOJYOCH.

Tlepefinem K BONPOCY O HaHGOJee BHIFOJHOH KOMOHHAIMU YIJIOB 3aCEUKH.
TloJioXkeHHe MYHKTA TPOCTO H YAOOHO ONpefesAThb C TPeX TBEePIBbIX TOYEK.
INosToMy perum 3afady O OJarONPHATHBIX yIJaX 3aCeUKW MMEHHO IJIsi 3TOro
cayvas. JJIs mpocTOTHI PacCy:XIEHUH OrpaHHYMMCS CJyvaeM PaBHBIX pac-
CTOSIHMH OT TBEPABIX IIYHKTOB JO OnpefeiseMoro. JIJsi 9TOTO BOCHOJB3yeMCs
npeiiaraeMbiMH  4BTOPOM (pOPMYJaMH OIpeJeleHHs] DPa3MepoB IoJyocel
JIANCA OIABOK M JMPEKIMOHHOr0 yryia GOJIBIIOH HOJNYOCH 3JJIHICA:

n+ ) n—+42[cos 2(w,—a,_ i)],

2 — 2GC2
A S G S oy — )]
B — maase iV n 4 2[cos2(a,—a,—)] (5)
? 3 [sin2 (o, — ap_)]
__[sin 2a]
tg 29 = [cos 2 a]

mpn £ =23,..., 1,
i=12,...,k—1,
Ilie n— 4HCJO HanpapJieHui, K, {-— IOPSAKOBBIE HOMEPa HAaIpaBJeHMIL.
®opmyant (5) oueHb NPOCTHl W BHUHCJAEHME IO HHM He COCTaBJserT TpyAa.
Tak pas cryyast Tpex HanpasieHHil GOPMYJBl NPUHUMAIOT BHA:

3+ 352 {cos 2 (ag—a,) + cOs 2(ag—ay)+Cos 2(az—a,)}
2 {sin? (ay — a,) + sin®(a; — a,) + sin® (e — a,)} ’
3 — V' 3+ 2{cos 2(ay— a;)cos 2(ay—a,) -cos2(ay—a,)}
2 {sin® (2, — a;) 4 sin® (a5 — ap) + sin* (25 — )}

JLas onpelesieHysi BHITOAHOH KOMOWHATMHE YIJIOB B CJydae HPSIMOH. MHO-
rokpaTHofl 3aceuku 1o (opmysam (5) BBIYHCISEM NOJYOCH DJUIMICA OMIHGOK
cHayaJa JJIs OJHOKPATHOH 3aceykH, & 3aTeM, OCTaBJss NepBbie JBa JUpPeK-
IUOHHBIE yrJja §e3 H3MeHeHus, Ao0aBjseM TPEeTbe HaNpapJeHue U HaXOXUM
MOJIYOCH 3JUIMICa OMMOOK MJIsi cayuast Tpex Hanpasiexuit. ITIpum srom nsme-
HeM YyrJbl MeXjy 3aCeKAIOUIMMH HAaIPaBJIEHUSIMA JJIS TOTO, YTOOBI yCTaHO-
BHTb, KAK U3MEHSIOTCSI OPHEHTHPOBKA, (opMa X pa3Mephl 2JJIMIICA, & TakKe
ero BeC.

[Tpu paccMorpeHun Tpex XapaKTeDHLIX CJydaes, IPHXOIUM K CJeIYIOUMIHM
BBIBOJAM.

1. Ecnn nBa 3acexaloNnuX HANpABJEHHs COCTABISIOT MeXLy COG0H yrod,
6au3kui k 90°, To Tperke HampaBJeHHe MOXKHO JIaTh Kak BHYTPH, TaK M BHE
yrJa, o0pa3oBaHHOTO IIePBRIMH [JBYMsI HAIpaBJeHHAMH. B aroM ciaydae Beca
9JUINNICOB IOJNYYAIOTCSI OLMHAKOBBIMU (€CJH PasHOCTh IHUPEKIHMOHHBIX YIJIOB
OJHOTO U3 INPelbIAYLIINX HANpPaBJeHU ¥ HOBOTO B IICPBOM H BTOPOM CJAydasx
OPHMEPHO OJHHAKOBH), HO (OpPMa W pacHOJOXKEHHe 3JIUICOB OKA3BIBAIOTCS
pasaugnsiMu, Ha puc. 1 omnokparHas saceyka 00pasoBaHa HATPABJIEHUAMH
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¢ AHPEKUHOHHBIMU yriaMu 125 u 45°. BuyTpeHHusis saceuka npoBeleHa IIOK
JHpeKIuoHEbIM  yraoM 80°, BHEIIHAH — 0J JUPEKMHOHHBIM yraom 170°.
uuanicel OmHOOK B 060MX CJOyyasx HMEIOT OfuHaKoBHle Beca (71), Ho pac-
TIOJIOXKEHBl OHM pasjuuuo. B arom cayyae cyaurs o HauGojiee BHINOZHOM
KOMOMHALHMKY YIJIOB MOXKHO, JMIUb 3apaHee 3HAs, II0 KaKOMY HAIIDaBJEHHIO
XKeJlaTeJIbHC MMETh MEHBIIYIO OLUHOKY.

2. Ecnm yrost OIHOKpDATHOH 3aceuku Tymoidl ¥ 3HauuTeNbHO GoJjbiue 90°,.
TO QJUIMIIC OIIHOOK NOJYyYaeTcs ¢ BECOM, 3HAUMTEJIbHO MEHBHINM, YeM IIpH
yrae, 6auskom x 90°. B Takom c/yuae BHeIIHssI 3aCeUKa IOJX OCTPHIM YIJIOM
K OmpxafimeMy HanpaBJeHHIO OYeHb HE3HAUHTENIBbHO TIOAHMMAET BEC SJUIMIICA
omn6oK, yMeHbIIAss HEMHONO JHINb MaJyio TOJYyoCh SJUIMICA. 3aceuka xKe
BHYTPEHHsASA CYILeCTBEHHO YJYUIIHT JeJO, YBEJIHYHBAS IIEPBOHAYABHBIA BeC
IMNCa 3 ABA pasa. B 9ToM cilyyae 3aMeTHO YMEHBHIAIOTCS 06e MOJYyOCH,
H 3JUINNC NpHoOperaer MeHee BHITAHYTYIO (OpMY, 3HAUNTENbHO H3MEHAS H
CBOI0O ODHEHTHPOBKY (pHc. 2). -

3. Eciu ofHOKpaTHAas 3aceuka IIPOM3BEJleHa IIOA OCTPHIM YIJIOM, 3HAYH-
TejbHo MeHbmHM 90°, To BBeleHHe IONOJHHTEJBHOTO HAIPABJIEHHS BHYTPH'
OCTPOro yrjla coxpamacr ojiee¢ WM MeHee 3aMETHO JHUILb MAaJyIo ToJIyoch
W TOYTH He H3MeHsier Oospinylo. IToJoxenne sjnumnca OMHUGOK TUPH STOM He-
CKOJIbKO H3MeHserca. Bec yBeanunBaercs HesHauutedpHo (¢ 27 mo 31).
MaxcumanpHast OmHUOKa OCTAETCST B HaNpaBJICHUH, TEPIEHIUKYJISIPHOM Oa-
3UCY 3aCEYKH.

Eciu monoauurenbHce, TpeThe HampasJeHHe, IIPOXOJUT BHE yria, ofpa-
30BAHHOIO NEPBBIMH JABYMS HAOpABJEHHAMH, TO BEC QJIMIICA OIHGOK YBelu-
ynBaercss Goslee ueM B JBa pasa (IPH B3ATHIX B NIPUMEpe YIVIax), IOJYOCH
IJIUICA YMEHBINAIOTCS, TIPHYEM OCOOEHHO 3HAUMTEJIBHO YMEHBIIAETCH O0Jb-
HIag moJyoch, 3HAUEHHs ONUGOK HO Das3JHUHBIM HANPABJEHHUSM BHIDABHHU-
saTca (puc. 3). 5

W3 aTux coobpaxeHuil cilelyer, UTO MOXKHO 3apaHee PacCUHTATh, KaK
HAJZO0 pACHOJIOKHTH OIOPHBIE TOUKH, YTGOH B DA3/IMYHBIX HANPABJIEHHSX
NOJYUATh NIYHKTHl ¢ TpeOyeMoll TOuHOCTbIO. [IpuMeHeHHMe AJHICA OMIHOOK
IpU NPEABBIYHCICHHAX U OLEHKE TOUHCCTH HaeT BO3MOMHOCTh YCTAHOBHTH,
KaKylo OWHMGKY MOMKHO IIOJIYYATh B TOM HJIH MHOM HAIPaBJEHHU M, HaoBOpOT,
ONPENeJaHUTb 3apaHee TO HANpaBJ/IEHAE, II0 KOTOPOMY MOXKHO INOJYYHTH Hau-
MEHBIIYIO MJH HAHGOJBIIYIO ONIMOKY.

HeTpyaHO NPONOKUTL DACCYXKieHHs WM Ha CIyyail GOJBLIEr0 UHCAR
HalpaBJeHK .

Yunrbipas, 4ro NpH BBELEHMY JOTIONHUTENbHHIX HAIIPABJIEHU MEHSeTCs
BEJMYHHA OIUHOOK, UMEIOUHX Pa3Hble NUPEKIUOHHBIE YIVIBI, MOXKHO 3apaHee
PacCcuuTaTh, 1O/l KAKMM YIJIOM HAAO0 CAEIaTh JONCJHUTENLHYIO 3aCEUKY, 9TO-
6Bl yMEHBIINTh OWIMOKY B ONpENENEHHIOM, Hanepen 3ajanHoM HaNpaB/IeHHH.

Hnst paspewennst ykasammoft 3ajauy BocHoJb3yemcsi dopmynoit (5)
JUPKIHOHHOTO YIvla OOJbINOH IOMYOCH 3JUIMICA OIMKGOK, IOJYYEHHONQ IO
U3BECTHRIM [IMPEKUMOHHBLIM YIJAM 3aCeKalolMX HampasAcHHH AAs cayyas
PaBHBIX PacCTOSHUi,

s cnyvas Tpex wampapJeHuii umeeM

__ sin 20y + sin 2a, 4~ sin 2a,
"~ c082a,+ cos 2y -+ cos 2a,’

tg 2¢

QTKyHa CJexyer, 4To
sin2pcos 2oy — cos2psin2a;=cos2¢psin2a, —sin2¢ cos 2a, -}

+cos2¢sin2 ay—sin2¢ cos 2 &,
Hay

sin 2 (¢ — ag) =sin 2 (@, — ¢) + sin 2 (ay — ¢). (6)

5 Tpyaw MHUUIAuK, Bbin. 25 65
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Qopmysa (6) maer OoTBeT Ha IIOCTABJEHHEIA BOIPOC, & HMMEHHO: 3Has
JUPEeKIAOHHbIE VIVIBI ABYX 3aCEKAlOUIHX HAaNpaB/eHHH, MOXHO BBHIYHCJIUTD,
NOJ KaKuM JHPEKIHOHHEIM YIrJOM HaX0 JaTh TPETbIO 3aCEuKy, YTOGBl MaKCH-
MaJabHas OHOKa (T. €. GOMBIIAA MOJYOCh JIMMNCA OUIHGOK) uMesa JUDPEK-
UHOHHBIA YroJ ¢, a HaHnMeHbllas omuGka (MaJas HOJAYoCh SJUIHICA OLINGOK)
pacnosaraiach nof yraoM ¢--90° mo HaMeueHHOMY HanpaBJeHHIO. Ypas-
Henle (6) HMeeT JBa KOPHSMA, YTO O3HAYaeT BO3MOXKHOCTb NOJYYEHHUS IBYX
3HaYeHUH MHPEKIHOHUBIX YTJIOB, IOJ KOTODHIMH OAMHAKOBHM 06pa3oM MOXKHO
AaTh JOIOJHHUTEABLHYIO 3aCeuky IJIS TOTO, UTOOb HAHMeHbWIAS NDH TAHHBIX
yeIoBUsix omnbKa MOJY4YHaack B TpefyeMoOM HanmpaBJeHHH.

Q®opmyay (6) moxHO 3amnucaTe B Gojiee OOIHEM BHJE, NPHMEHHTEIBHO
K M060My uMcay HampaBJeHUH

sin 2 (p— ,) = [sin 2 (z,, — ¢)], (7)

e m=1, 2,..., n—1, a n-— HOMeD IONOJHHTEJBLHOI0 HANPAaBJEHHS.
[Ipumep. Ilpamas onuoKpaTHas 3aceyka NPOM3BELEHa NOJ AHUPEKIH-
OHHBHIMH YrJaMH &, ¥ &y HeoO0X0IHMO yMEHBIHUTh OIMHOKY IO HanpaBJEHUIO,
IMpEKIMOHHKI yros Kotoporo ¢ --90° Ias aroro mpeamoJiaraercd KaTh
TPETbI0 JOMOJIHHTENbHYIO 3aceuky. HafiTh JHpeXUMOHHHEIH yros Tperbero

HanpasJieHus.
a, =25
oy = 50°;

o = 138°42; ¢ - 90° = 228°42';

sin2 (¢ —ag) =sin2 (a; — ¢) +-sin 2 (zy — ¢);
sin 2 (@ — ay)= sin 86°36' + sin 182°36';

sin 2 (¢ — ag)= 0,998 — 0,045 = + 0,953;

1. 2(p —ag) =72°20;  ag=102°32';

2. 2(p — ag) = 107°40’; a; = 84°52’.

CJle0BaTe/IbHO, AJs TOrO 4YTOOHl 110 HanpasJ/eHHIO, MHPEKUHOHHBIN yroJ
KoTOporo pameH 228°42', omm6ka Obia HauMmeHbilasg (T. €. 4TOOBl JHpeK-
IHOHHBIH YroJl MaJOH IOJIYOCH 3JJMICa omuGoK Obwl paseH 228°427), Hano
TPETBIO MONOMHUTEJIBHYIO 3aCeUKy CHeJaTh N0 NUPEKIMOHHBIM YIJIoM JHOO
102°32/, sm6o 84°52’.

Jasi npenBLHIYHC/AEHHS BEJMYHHEI caMOH OMHUOKYM [0 HampaB/eHHIO
¢ -+90° T. e. Masolf MOJYOCH 3JIMICA OIMGOK, MOXKHO HNDHMEHHTb (op-
Mmyay (5). Bonpoc o ToM, B KakuX npefielaX MOXXHO H3MEHATb YroJi [OMoJ-
HHTEJIbHOR 3aCeUKH, 4TOOHl COXPAHUTh B ONpPENe/JCHHHIX I'DaHHIAX HaHMeHb-
wyio OIHGKY B TpeOyeMOM HalpaBJIEHHH, NPHXOAUTCS B KAXKAOM KOHKPETHOM
clyyae pemath 0c000, TaK KaK TOUHOCTh ONpeleleHHs IOJOMEeHHS IIYHKTA
3aBHCHUT OT Pa3HOCTH IHPEKIMOHHRIX YIJIOB 3aCEKAIOUIMX HanpaBJeHui.
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TPYIIbl MOCKOBCKOI'O MHCTUTYTA UH)XXEHEPOB I'EOIE3UU,
ASPO®OTOCDHEMKM M KAPTOTPA®UU
Brinyck 25 1957 .

. Kadenpa acrponomuu

Kangunar texu. mayk H. A, beaosa

O NPUMEHEHHH NPUHUHWUNA HECBOBOLHOIO NJABAHMHS
IJit HUBEJIMPOBAHHA ACTPOHOMHUYECKHWX HHCTPYMEHTOB

CrenuaJbibiM  KOHCTPYKTOPCKHM 0I0p0 MUHHCTEPCTBA BHICHIEIO 06pa-
30BaHHs 0 3ajanmio kKadeaper acrpomomun MMHIAuK cunpoexkruposana
onopa misi TPyObl 3eHHT-TeJeCKOoNa, OCHOBAHHOINO HA TPHUHIHMIE HeCBOGOI-
HOTO TJIaBaHys,

Hpununn 1ecsBoGOMHOrO IJIABAHHS IPHMEHEH Ha OCHOBAHHM TEOPETHUe-
CKOrO aHa/Ii3a MeXaHWKH IVIABAIOLIEro Tea M IPENIIECTBYIOUMX HCCAeN0-
paHuii Yamanepa, Kykcona u Cnencepa J[xkomnca.

Hanpnep, nocrpousuuit 3 1879 r. asa mIaBalOIEX aJbMyKaHTapa, II0-
Kasaj, 4To OHH BO3BPAlIAIOTCs B MOJOKEHHe pAaBHOBECHS ¢ TOYHOCTHIO
407,05, 1. e. ¢ TOUHOCTBIO GOJIbLIEH, UeM Ty3HIPEK UYBCTBUTEJNBHONO YPOBHSL.
B 1891 r. B KemGpumxe Kykcon moctpoun dororpacduueckuii miasawomuil
3CHUT-TEJIECKOI, KOTODHIA uepe3 HECKOJbKO JeT Obll mepenad I pueBHYCKO
obcepsatopun 1 1o 1940 r. yrnoTpebasica NI H3ydeHHS BapHaiHi IMHPOTHI,
OTpe/tesieHHst NMOCTOSHHBIX aGeppamuy M HYTAIMH W JJIS APYFUX BBICOKOTOY-
HLIX aCTPOHOMRUECKHX onpefeneHuil. Mccsemosanve HaBmonenus ¢ 1911 no
1936 r., npouspenennoe Crencepom J3KOHCOM, HOKA3aJM0, UTO OHU 0BJATAIOT
BBICOKOX TOYHOCTBIO (BEpOsITHAs ONIMOKA ONpPENeJeHHsl HIMPOTH 110 OXHOM
nacTunKe, T. €. w3 4—>5 map Tanbkorra, okasasach pasHOI -+0”,074).
Onmnako B pesysbTatax OBLTM OGHAPYIKEHBl CHCTEMATHUECKHE YKJIOHEHHS MO-
paaxa 07,1. Kakosa e mpuumia 9THX CHCTEMATHUECKHX YKJOHEHUH?

TlpeanonoxuM, UTo TBUAGCHHE NPOUCXOAUT B Cpelie 6es CONpPOTHBIEHNS.
Torna nuddepeHmHaNbHbE YpABHCHUS IBUKEHHS TIABAIONIEN0 3eHHT-TeNe-
CKOTla HMEIT BHI:

P& _
g dr 7
Pd?n
g ar =0
Pd?,t 124
7 g T TSl =151¥;
szp "d2®1,... .
“ap g =0
d?
B_d?‘§+p(p_a)¢:~{50 £%o;
d2®1 dQQ_'
A=’ + Ple—a) 0, — E—5 =0,
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rge P — Bec MNaBAaIOUIEr0 3eHUT-TEJIECKOIY;

g — YCKOpeHMe CHJIBl TSKeCTH B TOUKe HaOJIoJeHusd;
d%E,  din, G, :
7' @R’ g — YCKODENHs JIBHXKEHHS LEHTPA TAMECTH WHCTPyMeHTa B
HaNpABJEHUM HENOMBMAKHBIX B UpocTpaHcTBe oceft koopaunat O, On, OF;

Y — VACJIbHBIH BeC PTYTH;

So— NJOMAAL BATEPAUMHAM IOJOXKEHUS PaBHOBECHS,

{,— aB6CoMOTHAs KOOPAMHATA LEHTPA TKECTH HHCTDYMEHTA;

[ — abecrnycca UEHTPA TSAXKECTH TWIOLIANH BaTeDJIMHUM IIOJOXKEHUS! paB-
HOBECHS, CUHTAEMAN OT KOJUIUMAIMOHHOH IJIOCKOCTH HHCTPYMEHTA;

¢, ‘b, ©,— 30JepOBH YIJIbI;

A, B, C — MOMeHTH MHEPUHH IIABAIONIEr0 3eHUT-TeIeCKONla OTHOCH-
TEJIHO TTOIBUXKHEIX, HEM3MEHHO CBSI3aHHBIX C HHCTPYMEHTOM ocelf KOODJMHAT,
NPOXOMSNINX Yepe3 IEHTP TAKECTH;

E — nentpo6exublii MOMEHT;

A2y dry A28,

de ' de’ de
cTpyMenTa oTHocHTeabHo ocelt OX, OY, OZ, npoxXoasmux uepes IeHTp Ts-
JKECTH TIABAIOMmIell CHCTEMBL

[TepBele TpH YDABHEHHsS! NPEACTABAAIOT C€o00H ypaBHeHHS JBHIKEHH:
LEeHTpa TSXKECTH HHCTPYMEHTa, a TOoCJeNHHe TPH — BPalllaTe/IbHOIO JBHXKE-
HHs1 OTHOCHTENIBHO OCel, MPOXONSIIMX depe3 UEHTP TKECTH.

W3 anasusa ypaBHeHHH [ABHIKEHHS IJ12BAIONIErO 3eHUT-TeJIeCKOna cJje-
LVeT, 4To , :

1) ecam adcuueca LEHTpA TSKECTH IVIOMIAAH BATEPJHHHE IOJIOMEHHS
DaBHOBECHS He PaBHa HYJIO, TO BEPTHKAJBbHBHIE KOJeOaHHs IO OCH & COTpO-
BOXK/JAIOTCS - YIJIOBHIMH KOJIEGAHUSIME OTHOCHTEIBHO OCH, IepreHIHKYJIspHOU
K KOJJIHMAIIHOHHOM TVIOCKOCTH HHCTPYMEHTA;

2) ecan meHTpobGexHBIH MOMeHT £ = I myz He paBeH HYJIO, TO KoJe-
6aHysT OTHOCUTEJHHO BEPTHKAJBHON OCH COIPOBOXKJAKITCA KOJeOaHHAMH OT-
HOCHTEJIBHO OCH, Jiexallled B KOJVIMMALHOHHOM TIIOCKOCTH MHCTDYMEHTA;

3) ecau CuJB, AeACTBYIOLIME B HANPaBJeHHMH OCeH, JIeXKalMX B KOJVIM-
MAIHOHHON TJIOCKOCTH H B IUIOCKOCTH, eH NepNEeHAUKYJSPHOH, He DaBHE
HYJIIO, TO MHCTPYMEHT HMEeT BO3MOXKHOCTB IIOCTYIATEJNBHONO JBHIKEHHS MO
TIOBEPXHOCTH PTYTH. o ‘ : ‘

[1poBOIOUHBIR NOJMIOH, yNOTpeOJsieMblii B TPUHBHUCKOM 3€HUT-TEJIeCKO-
e MJd NPeJOTBPAILEHHS TAKOTO TepelBHIKEHHS, BCJENCTBHE CBOEr0 HeCOo-
BEPIIEHCTBA He MOXKET IOJHOCTBIO HCKJIOUMTh HAPYIIEHHE KOHIEHTPUYHOCTH
PTYTHOH BaHHH M nomsiapka. [IpuGaixenne e NOIVIABKA K CTCHKAM PTYTHOH
BaHHBI TIPHBOJUT K TOMY, UTO 3((eKT KANWIIAPHOCTH BJHSET HA TOUHOCTD
BO3BpalleHUss HWHCTPYMEHTa B [TOJIOZKEHHE PaBHOBECHS.

Hecoepitenso Takxe NPACIOCOGNEHHE IS YCTAHOBKM 3€HUT-TEIECKON?
B Mepuauane, Hoxesble ONODHI, NpHKUMaeMble CIaGBIMU NPYXHHAMH K Ja-
repaM Ha NOIJIABKE, HE MOIYT IOJHOCTHIO YCTPAHHTh KoJeGaHusi BOKPYT
BEPTHKAJbHON OCH IIOCJe TOT0, KaK HHCTPYMEHT YCTAHOBJIEH B MEepHIMAHE.

Benencreue Goaburoro seca {140 x2) W pasmepoB TPHHBHUCKOIO IJIaBa-
IOLIETO 3CHUT-TENECKONa, a TAKXKE 3HAYHTEJBHOTO OTKJOHEHHS 0T 3¢HUTA ero
MacCHBHOH TPYObl UEHTPOGEKHBEIA MOMEHT JOCTHIaeT 3HAYUTEJbHOH BeH-
yuust, Coef[oBaTeNbHO, 1 B3aUMHOE BJHSHHE DA3JHYHBIX BHIOB KoJebaTelb-
HBIX ABHIKEHWH B 9TOM HHCTPYMEHTe IOJDKHO OHITh BEChbMa CYLIeCTBEHHEIM.
Vraosele KoJefanus B TOPH3OHTANBHON TJIOCKOCTH. ¥ BePTHKaJbHbIE CMelle-
HUS TEHTPA TSKECTH BHISBIBAIOT 3HAUMTEJbHBEIE KOJEOAHUS B KOJIMMALUOH-
HON IJIOCKOCTH JaKe B TOM CJyuae, ecJIi HUKaKOH CHJIH K HHCTPYMEHTY
B 9TOH NJIOCKOCTH NPHJIOXKEHO He GBLIO.

— YIVIOBBIe YCKODEHHUS BpAIIATEJbHOTO MABHXKEHHA HH-
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Vkasanuple cOcrosrebeTBa OOBSCHIIOT Hajduuyve B HAOMOJEHHSX HA
TPHHBHYCKOM IIABAIOIEM 3EHHT-TeJeCKONe HeGOJbIIMX CHCTeMATHUYECKHX
VKJIOHeHHH.

CHuCTeMaTHUECKNe YKJIOHEHHsI TAaKOro e poja, Kax B I'punsuue, obna-
pyxeHsl Ha MeXIyHapoaHOH 1MHPOTHON craHuuy Munysasa npu HabJdwoLe-
HUSAX Ha TUIABAIONIEM 3€HHT-TeNeCKONe, KOHCTPYKIMA KOTOPOI0 COBEPILEHHO
AHaJMOTHYHA TPUHBHUCKOMY.

Hasee, U3 paccMOTPEHHsT MeTalEeHTPHUECKOH ((HOPMYJEl OCTOHYHBOCTH
M=P (p— a)0, rme P — Bec MHCTPYMEHTA, P — MeTALEHTPHICCKUH pajuyc,
a —— PACCTOSSHHE OT IEHTPA TSAXKECTH TJIaBaionielf cCHCTeMBl X0 UeHTDa TaxKe-
CTH 00'beMa BLITECHEHHOH TMOMIABKOM PTVTH, ©-— yroJ HakJoHa, CAeLyeT, UTo:

1) ans yReluueHus BOCCTAHABJMBAIOIIETO MOMEHTa H, CJEILOBATE]IbHO,
OCTOHYHBOCTH MHCTPYMEHTA KOHCTPYKIHS NIaBAIOMEr0 3eHAT-TeJlecKona JA0J-
JKHa 6BITh paspaboTaHa Tak, 4TOOLI IIEHTD TSMKECTH MHCTPYMEHTA H LEHTD
TAXKecTH of'beMa BBITECHEHHOH IOIVIaBKOM PTYTH COBIALAJH;

2) TIIOCKOMBKY MeTALEHTPHYECKHH paguyc IPOIOPIUHMOHAJNEH MOMEHTY
HHEPUMH IUIOIIAAH, OrpaHHueHHOH nelicTBylollefl BarepsauHHeH TNONNaBKa,
Hanbojee uenecoofpasuofl (Qopmoll rochaenHero SBJASETCH KoJblneobpasHas
(opMa (MOMeHT MHEPUHH NJONmanu NeficTBylomeld BaTepJIHUHUM B 3TOM CJIV-
yae UMeeT Haubo/bIIYIO BeJHUUHY);

3) BOCCTAHABAMBAIOMHUE MOMEHT IPOMODUUOHAJIEH Becy HHCTDYMEHTA,
YPaBHOBEIIHBAEMOMY BHITAJKHBAIOIIEH CHAOH PTYTH.

OfHaxko IOBBIIIEHHE HAYaJbHOH OCTOHUMBOCTH, MOCTHraeMoe yBeanye-
HHEM DasMepoB H Beca MHCTPYMEHTa, IPUBOMUT K YBENHUEHHIO €r0 HHEDIHH
B, CJIeJOBATCNbHO, K YMEHBIIEHHIO CKOPOCTH 3aryxXaHus xoJjebanu#. Hampw-
Mep, KoJeSaHHs TPHHBHUCKOrC IJIABAOUIENO B3EHHT-TEJECKONa MOJHOCTBIO
3aTYXaloT TOJBKO uepe3 2,5—3 mun. D10 OOBICHIETCS elle U TEM, YTO BCJIEH-
CTBHe OGOJBIHON IVIOTHOCTH KO3(MHUUMEHT JUHAMHUECKON BA3KOCTH PTYTH
OYeHb MaJl ¥ BO3HUKIIWE B Hell KoJebaHUs HOCAT YCTOHUMBHIE Xapakrep,
B CBOIO ouepeln BO30yKjas KoJeGaHusd TOMJIABKA.

Slomo, uTo B CBOGOAHO IUIABAMONIHX MHCTPYMEHTAX COBMECTHTbL 3TH IIPO-
TUBODEUHBBIe TPeOOBAHMS Helb3sl. ONHAKO W3 aHa/H3a MeTalleHTPUYECKOH
bopMy/IbI OCTOHYMBOCTH BHIHO, UTO CYWIECTBYET ¥ APYTOH NMYTh MOBBINEHHS
HaYaJbHOH OCTOMYMBOCTH: 32 CUET YBEJIHUYEHHS BHLITAJTKUBAIOMWIEH CUJIBI PTYTH
Q, paBHOIl TIPOM3BENEHMIO BBHITECHEHHOTO 0ObeMa PTYTH Ha ee YHeJbHBH Bec
M B cJyqae CBOGONHOrO INIaBaHHs YPABHOBEIIMBAEMON BECOM ILraBalomeit
cucTeMel. Ho 5T0 ypaBHOBeIIMBaHMe MOKET OGbITh JOCTHUTCHYTO HCIIOJNB30BA-
HHEM CHJIBI DEaKIMH Onophl. VIHCTPYMEHT NpHHYRUTENBHO IOTPYKAETCS B
PTYThb JeHCTBHEM CBSI3H «NOINIABOK—DTYTHAA BAHHA» U YIEDIKUBAETCSH B HTOM
nosoxeHun. ‘OH IIpeBpamaercs B HeCBOGOAHO TJIABAIOIIEE TENO, NMPUTSIHYTOE
K JHY PTYTHOH BaHHBL B 3TOM cCiy4ae NIpH OJHOM M TOM K€ BeCe HHCTDY-
MEHTa BBITAJMKHUBAIOMIAS CHJIA, a CJAENOBATENBHO, H OCTONUHBOCTL HHCTPY-
MEHTa MOTYT ObIThb yBeJH4eHBl B 4—5 pas.

[TpunynurenpHoe morpy)eHue NOMJIABKA B PTYTh JHOJKHO GBITH OCYIIE-
CTBJIEHO TaKMM 006pasoM, 4ToObl GbIIA COXpaHeHa HeoGXoauMmas st paboThH
NOABHXKHOCTL MHCTPYMEHTa (BpallleHHe MO a3uMyTy ® Kojebamus B Jo6oM
M3 BEPTHKAJBHEIX INIOCKOCTeH). DTOr0 MOXHO AOCTHTHYTH TpPH IHOMOIIU
O6BIYHOr0 KapAaHHOTO MOABeCca ¢ ABYMS CTENeHSMH CBOGOMEL

Hns ocymecTBleHHs a3UMYTaJbHOTO BPAIEHHs BHENIHee KOJABIO Kap-
JAaHHOTO TIOABECA JIOJKHO OBITH CHENAHC CKOJB3SNIMM Ha I1aDHKOMOIIIHII-
EHKE OTHOCHTENILHO KOJbIIZ, KEeCTKO CBA3aHHOTO € DTYTHOH BaHHOH.

IlpuBypuTespHO TOrpysKas MOMJABOK B PTYTh, HCK/AKYAEM BO3MONKHOCTH
ABHXKEHHSI HEHTPa TAXKECTH INIaBalonieil cHCcTeMBl H, TakuM 06pasoM, HMeeM:

a_, dn_, d_,
dat 7 dtT 7 dt T T
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OddexT XanWINIAPHOCTH H NPHKOCHOBEHHUS MOMJIABKA K CTEHKAM PTYTHOM
BAHHBI HE IOBJHUAIOT HA TOYHOCTh BO3BPAIUEHHS HHCTPYMEHTA B IOJIOXKEHHE
PaBHOBECHS, IOCKOJBKY B NaHHOM <¢Jydae BO3MOXHOCTb IIOCTYIIATENbHBIX
NepeMelleHri NOoNJIaBKa 1O IOBEPXHOCTH PTYTH HCKJoueHa. [lyrem ymeHb-
[IEHAsT PACcCTOSHUA MEXAY CTeHKAMH PTYTHOH BaHHBI W ITOIJIABKA KOJIUYECTBO
UCNOJIBb3YEeMOH PTYTH MOXKET OBbITh YMEHBUIEHO. DTO NPHBELET K Ocaab/eHHIO
00pAaTHOrO BJMSHHUS BOJHOBONO JABUKEHHS PTYTH HA KOJeOaHHS MOIJIABKA.

Takum 00pa3oM, YDABHEHHS] [BHUJKSHHS, BBIBEIEHHOTO M3 IOJOXKEHHS
paBHOBeCHs HECBOGOAHO ILIABAIOHIErO 3EHHT-TEJECKONA, 3HAUATENBHO YIPO-
UIAI0TCST 1 MUMEIOT BHL:

C

d?y d2(-)1_ )
e Ege =0

a2
B+ Qe —a)p =1 Solls

d28, atp
—dE—FQ(P—a)@l—Ea—tg’—O,

T. €. JBUXKCHHE HeCBOOOJHO IJIABAIOUIETO 3eHHUT-TEIECKOMA XapaKTepH3yercs
JIHIUb YPABHEHUSAMH BpALIATENbHOIO IBHXKEHHS OTHOCHTEIBHO Ocef, MpoxXo-
AALUX yepes UEeHTp TAXKECTH. :

Jast Toro, uToGbl MOMEHTHl HHEPUMH TJIABAIOLIEH CHCTEMbl OBLIM MHHH-
MaJbHbl, TOYKA HOJBeca M LEHTD TAXKECTH CHCTEMBI JOJIXHbBI COBNAJATH.
Torma nmBrkeHHe GymeT NPOMCXOAMTH OTHOCHTEJIBHO IEHTPAJBHBIX OCEH M
CKODOCTb 3aTyXaHUs KoJdeGaHUE YBENUUUTCH.

M3 paccmoTpenns autdepeHIUaNbHEIX YpABHEHUH ABHXKEHHS HeCBOGOI~
HO IUIABAIOLUETO 3C€HHT-TEJNECKONd BHIHO, UTO €CJH HeHTPOGEeXHHHE MomeHT E
He paBeH HYJIO, TO KoJeGaHHs OTHOCHTEIbHO BePTHKAJbHON OCH CONDOBOXK-
HawoTcs KoJeGaHUAMHM B KOJVIMMALMOHHOH IJIOCKOCTH U Haobopor. ‘OjHako,
HMed B BHAY, 4TO HA HIAPHKONOAUIMIHUK HeHCTBYET CHJIA, pPABHAS Pa3HOCTH
BBITAJIKMBAIOWEH CHJIBI PTYTH M Beca HHCTPYMEHTA, CO3AA0N[as OTHOCHTENBHO
BEPTHKAJIBHOH OCH 3HAYUTEJbHEIH MOMEHT TPEHHs, BO3MOXKHOCTh BO3HHKHO-
BEHHS KOJleGaHHMH BOKPYT BePTHUKAJLHOH OCH HCKJIIOYAETCA, YCTAHOBKA WHH-
CTPYMEHT2 B MEpH/IHaHe MOXeT OHTh cHaejaHa ¢ GOJBIIOH TOYHOCTLIO.

[TockoabKy BO BTOpDOM ypaBHEHHH TpaBasi yacTh BCerga paBHA HYJIO,
TaK Kak Lo =0, To Takas cxema He TpefyeT TOUHOIO COBIANEHHS LEHTPA
TSXKECTH IVIOMIAAM BATePJAMHHH ITOJOXKCHHS PaBHOBECHSI ¢ TIpOEKIHed 1eHTpa
TAKECTH HHCTPYMeEHTA.

[TonsaTHO, 4T0 H3JOXKEHHBlE Bblilie OGCTOATENBCTBA YNPOILAIOT KOHCTPYK-
LUHI0 HHCTPYMEHTA H CHOCOGCTBYIOT YCKODEHMIO 3aTYXAHHS €ro KoJeOaHuH.

[Mocsie ycTaHOBKM MO a3uMyTy AuddepeHIHaJbHEE VPaBHEHUS JBHKCHHS
HeCBOOOMHO MJIABAIONIErO 3EHUT-TEJIECKONA HMEIT BHJ:
a2
X+ —a)r=0,

AL 1 Q—a6,=o.

B

[Tocsie HHTErpUPOBAHUST HX TOJYYUM:

[4 fod t

d= P, cos n,{ =, cos 2—~
2

0,=00cos n, =0 cos —Q—g
T,
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KakoBpl e IpeuMyluecTsa IpHHuHna HecpoGoxHoro miasanusa? IIpu-
MeHeHHe MPHHIUIA HeCBOGOMHOIO IIIABAHMA IIO3BOJAET: 1) TONHOCTBIO HC-
KJIOUATh B3aMMOLEACTBHE DA3JIMIHBIX BHIOB KOJEOaTeIbHOrO JBHKEHHT,
2) KOCTHrHYTb G0JIee BBIFOJHOIO COOTHOLICHHS MEXAY CHIaMH HHEPUHH H
AeMipupoBanusi, 3) He NpPensTCTBYs KoJAeOaHHMAM B BePTUKAJBHBHIX IIIOCKO-
CTSX, YCTPAHUTh BO3MOXKHOCTb BEPTHKAJBHBIX M TOPH3OHTaJbHBEIX CMEIleHHH
LEHTPa TAKECTH MHCTPYMeHTa W KojeGaHH# B POPU3OHTAJNBHOM IJIOCKOCTH.

TeopeTnuecKie pacueTs! TOKA3HIBAIOT, UTO HeCBOGOJHO IUIABAIONIHH 3e-
HUT-TEJISCKOII, TTapaMeTPhl KOTOPOro HPHBOJATCA HUIKE, BO3Bpalaercs B IIO-
JI0XeHHe paBHOBecHs ¢ TouHocTbio - 07,01 — 4 07,05, Konebanus satyxaior
B rTeyenue 1—1,5 mun.

TeopeTHUeCKHE BBIBOIbI B OTHOIIEHWM CKODOCTH 3aTyXaHHs KojeGanui
OBbLIM TIPOBEPEHB! IKCIePHMEHTANLHO.

Jas stoll menn 3 YIIM MHWIAuK 6bL1M 43rOTOBJEHBEl IBE MOJEIH,
OAHA W3 KOTOPHIX IpeAHasHAuanach jJIsT HeCBOOOLHOrO, Apyras — AJs CBO-
Gomuoro IJiaBaxusi, ‘B nepBoM Ciayuae IOTPYyXKeHHe IOIJIaBKa B BOAY HA
3aJJaHHYI0 TVIYOUHY OCYILECTBJAIOCH ¢ IIOMOIIBIO TOHKOH TrHOkof HutH. Huth
JaeT TIOIIABKY TPU CTENeHH CBOGOIBI (BpallleHHe OKOJO BEDTHKAJILHOH H
FOPH30HTAJBHBIX OCefl) W Mrpaer B MOJEJH Ty K€ DOJb, KaKyl0 B 3eHUT-
TeJIeCKONe — KOMOWHALNA KapAaHHOTO INoJBeca W TORMHNHHKA. Bo BTOpOH
MOZEJIM TIOTPY:KeHHe ITOMJIaBKA B BOLY Ha TY Ke TVIYOHHY OCYIIeCTBJAJOCH
TP NOMOWH AOGABOUHOrO TPy3a. 3aTyxanue xojdeGanuit B OOOMX CAyYasx
HCCTIe0BaJIOCh (PoTOrpaduyeckH.

H3 paccMoTpeHHsT KPUBRIX KoJeOaHHU#A TIOIJIABKOB BHUAHO, YTO LPH COOT-
HOLICHHH BeCOB, PABHOM JIBYM, KoJeOaHus HeCBOGOAHO IIABAIOHIETO [O-
MJaaBKa 3aTyXalT B JiBa C IOJOBHHOW pasa OpicTpee, 4eM CBOOONHO Ijia-
BAIOIIIErO.

B dorozanuck kosebanuit npu OOJABIUNX aMIJIUTYIAX HX BEJUYHHA H
Xapaxkrtep 3aTyXauus ONPeJessioTCd B OCHOBHOM CGOCTBEHHBIME KoJeGa HHIMH
NONJABKA. BiHsHe KoJeGaHuH MHIKOCTH CTAHOBUTCS 3aMETHBIM JIMIIb TIPH
MaJIblX aMIMIATyJZaXx. Belpamaercs OHO B TOM, UTO TIOSIBJSIOTCS OTKJIOHEHHS
OT 3aKOHOMEpPHOro yOBIBAHMA aMILIUTYAB! KojieGaHuil, BBI3BAHHBIE PE3OHAH-
COM COOCTBEHHBIX KoJieGaHW# TMONJAaBKa ¥ KojJeOSaHufl KHUIKOCTH.

OcHoBHBEIM (DaKTOPOM, BIMSION[MM HAa TOUHOCTh BO3BPAIEHHS HECBG-
60/IHO IJIABAIONIEH CHCTEMBI B TOJOXKEHHE DaBHOBECHS, SRJASETCS TpPeHHe
B HOJKEBBIX ONOpaXx.

Ha pebpa npusm JefictByer GoJplias cusia, paBHasg PasHOCTH BHITAJKH-
Baollefl CWJIKI PTYTH M Beca IJaBamoumell CHCTEMB M ypaBHOBeHiMBaeMad
peaxkuuell npusm.

Cusia TPeHHs HampapJieHa B CTOPOHY, IIPOTHBONOJIOXHYIO ABHMKEHHIO, H
3aBHCHT OT BEJNUMHBI HOPMAJIBHOrO JaBJeHHs. BHIBeNeHHbH H3 TIONOMKeHHs
PABHOBECHSI SEHUT-TEJICCKON NPEKPATHT JABHXKCHHE M OCTAHETCSH OTKJIOHEHHBIM
OT TIOJIOKEHHSI PAaBHOBECHS] Ha yroj ©, Ipu KOTOPOM BOCCTaHABJIUBAIOIMA
MOMEHT PaBeH MOMEHTY CHJ TPEHHS.

®opMyJbl, IpuMeHseMble B O0MeM MaUIHHOCTPOEHHH /A pacyera CHJI
TPEHHS M CIpaBe[UIUBLIe IJIs KPYNHBIX jgerajelf, B 06JaCTH MUKDOTEOMETDHH
HenpuemyeMbl. [I0TOMy pacuer MOMEHTA CHJI TPEHHs, BOSHHKAIOLIErO NpH
rojiefauuax HecnoGOAHO IVIaBalOUIell CUCTEMB, ObLI OCHOBAH Ha HCHIOJB30-

Tae
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BaHMH SKCIEPHMEHTAJbHBX JaHHBIX MHCTUTYTZ METpOIOrHH II0 HCCJIenoBa-
HHIO TOYHOCTH 00pasmoBbIX BecoB, Takodl IyTh SIBJAAETCS BIOJHE 3aKOHHBIM,
TIOCKOJIBKY JAHHAMHYECKH CX€Ma BECOB H CXeMa HeCBOGONHO ILIABAIOLIEro,
ONMPAIOMIErocss Ha IPU3MbI 3€HHUT-TEJECKONA COBEPLUIEHHO HIAGHTHYHHL. Pas-
HHIA 33KII0YAeTCs JIMIMIb B TOM, YTO B ONHOM <JIyuae aKTHBHOH CHJIOH sB-
JIIeTCS BeC, & B JIPYroM — BHITAJKHBAIOIIAs CUJIa PTYTH. BBUIO momcuMTaHo,
YTO TPH YIVIE OTKJIOHEHHS OCH BPAIUEHHS] MHCTPYMEHTA OT OTBECHODO IIOJIO-
xenus, paseom 07,01, BOCCTaHABJIMBAIOIIME MOMEHT B TPH pasa GoJblie
MOMEHTa CHJI TPEHHS M, CJIe0OBATE/JbHO, 3aJaHHasl TOYHOCTb HHBEJHDPOBAHUSA
IpH JaHHOM KOHCTPYKLMM 3eHHT-TeJlecKona Oymer obecmeuena. Ilpu jpaune
pebpa mpusMhl 2,5 cu NelicTByIOIAs HA OJMH TIOTOHHBIA CAHTUMETD HATPYsKa
paBHsiercs 78 K2, B TO BpeMf KaK NpefeJbHas HAarpysKa, yCTaHABJIHBAEMAs
F'OCT 5079—49 wa peGpa npusM BecousMepHTENbHEIX npuGopos, 100 k.
Hexotopoe BIHMsiHMe Ha TOYHOCTH BO3BDAIIEHHS 3EHHT-TEJECKONA B IOJOMKE-
HHe DaBHOBECHS OKa3bIBAIOT: JBHIKEHHE BO3JAyXa, BHEIUHWE BHUGDPALMH, TeMIe-
parypubie edoerth 1 Apyrue dakrope. OfHAKO, YUHTHIBAS GOJBIIYIO BEJH-
YMHY BbITaJIKMBaIOIled CHJIBL, B 3,5 pas3a npeBHUIAIOUEH BeC HHCTPYMEHTa,
HX BJHSHYE BPAL Ju OymeT 3HAYHTEJBHLIM. ‘

Oropa ni1ss TPYSH 3€HUT-TENECKONA, OCHOBAHHOTO HA IIPHHUMIE HECBO-
Gopnoro nuiapanus, cnpoekruposanHas CKB Mumucrepersa Belcimero ofpa-
30BAHHfA, COCTOHT M3 CJIEAYIOUIMX OCHOBHBIX Y3JIOB: IOACTABKM, pPTYTHOH
BaHHEI, TUIaBAIOIIEH CHCTEMBI, yCTPOHCTBA NJIA HaBeNeHHs TPYOHI [0 a3UMYTY
H 3EHUTHOMY DacCTOSHHIO.

IToxcraska I (pucyHOK) mpejcTaBisier COBOH CTANBbHYIO CBAPHYIO
KOHCTPYKUHMIO, CHYXAUIYIO I/ MOAAep:KaHua pabouelt uactu onopul. [loj-
CTaBKa COCTOHT U3 BEPXHEr0 M HHXXHEro ONOPHBIX KOJIEll, CBS3AHHBIX TPeMs
TpyOuathiMu cTofikamu muamerpom 102 mam.

Jisa wmsonsuuu paGoueil yacTH ONOPHl OT BHEIIHHX BHOpAuUU# Mexay
IIOCKOCTbIO BEPXHEro KOJbIA H JHOM DTYTHOH BaHHBI HaXOJUTCSI PE3HHOBAA
npoknanka. HOasi mpHOaHus YyCTaHOBKE HAaHOOJBIIEH YCTOHYMBOCTH HHIKHHE
KOHIB! TPyOuaTHIX CTOSK NPHNAsHE K HIXKHEMY ONODHOMY KOJBIY, BpEe3aH-
ROMY B ‘GeToH. .

Pryrnas BamHa 2— uyryHHas OTJHMBKA KOJbLeOOpasHoit Hopmel,
BHemHuA anamerp 1230 mm, Buytpennuit 710 mm, Bmicota 125 mm. ust
NpeloXpaHeHHs] OT HCNAPeHHs] M 3arpsi3HEHHs] NOBEPXHOCTh PTYTH NOKPHI-
Baercs 10-MHJJIMMETPOBEIM CJIOEM TPAHO(POPMATOPHOTO MACHA H 3aKPEIBALTCS
TOHKHM MeTaJIHUecKHM XoxyxoMm 3. B nmHe pTyrno#l BaHHHI umeercs kpad
IJIsT CIIyCKa PTYTH BO BpPeMs IIPOBEPKH M PeMOHTa HHCTpyMeHTa 4. '

- IMnasaomas cCHCTeMa— YYryHHHI KOIbIEOOpasHbI TIONIABOK 5,
BHewHHH nuamerp 1220 mm, BHyrpenHuit 730 mm, BeicoTa 147 mm, rayGuHa
NOTPYKEHHsT TIpW BBITAJKHBalOeH cuiae 605 xe pasHa 80 mm, MeTaueHTPH-
uecKuft paguyc p=1450 mm. Ha nomnaske yKpemseHsl Jarepsl 6, B KOTOPHIX
JIEXHUT POPH3OHTAJbHASL OChb TPYOHl. Ha ropusoHTaNbHON OCH C OFHON CTOPO-
HEl IIOMEIAeTcss BePTUKAJBHEIN KPYr A/ YCTAHOBKH TPYOH 1O 3eHUTHOMY
paccrosiHuio 7 ¢ PYKOATKOH IJist rpy6oit HaBouxu 8, ¢ Apyroll — ypaBHHUTEJb-
HHI# IDy3 ¥ phiuar TOuHOH HaBonxu. [lHamerp BepTHKaJbHOTO Kpyra 406 ma.
Ha usiarepe, pacnosioxeHHOH €O CTOPOHBI BEPTHKAJBHOTO KPYyra, 3aKkpemsen
JKECTKUH KPOHINTEHH, HeCyHi IBa ARaMeTPaJbHO PACIOJNOXKEHHBIX HOHHYCa
¢ Jynamu BOCbMHKpaTHOTO yBeauuenuss 9. Ha npyroit Jsarepe sakpensies
KPOHIITEHH ¢ MHKDOMETDEHHBIM BHHTOM MJISl TOUHOH HaBOAKH TPYOHl IO 3e-
HHTHOMY paccTosiHuIo. Ha XpoHmTefiHax momIaBKa KpENHTCH Napa JuaMer-
PasNbHO PaCMmOJIOKEHHBIX HOMXKEBHIX Onop [0, ONMPAOIHXCS HA CaMOYCTaHAB-
JIUBAIONHeCH NOAYIIKH 11, 3anejanEble B €Kofax kapAaHHOrO koJbma 12.
B nepneHAuKyJSpHOR IJIOCKOCTH, HA KADHKAHHOM KOJBIe Kpenurcs npyras
napa HOXeBHIX omop I3, ommpalomangcs Ha CaMOYCTAHABJIHBAIOMIHECS . MO~
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AYWIKY, 3ajielaHHble B KPOHIUTEHHAaX 3yGyartoro xoseca 14. Taxum ofpasom,
KapIAHHBIA TIONBEC HMEET JiBe TapHl AUAMETPAJBHO DACIONOKEHHBIX HOMKE-
BBIX OTIOp, JIEXKALMX HA JBYX B3aUMHO NEPNEHAUKYISAPHBIX NepeceKalolinxes
[pMBIX, TOUKa TIEPECEYSHUS KOTOPHIX HA3BIBAETCA TOUKOH IOJBECA ILIABAIO-
el CHCTEMBL. :

Touxka nmoxseca KoJHa COBIAJATh ¢ TOUKOM HiepeceueHuss TOPH3OHTAJE-
HOH ¥ BepPTHKAJBHON OCell BpalIeHHs TPYOBI ¥ LEHTPOM TSKECTH IJIaBaloNieit
CHCTEMBI TIPU YCTAaHOBKe TPYOBI Ha J060e 3eHUTHOE PACCTOSHUE U B JIOGOM
asuMmyre,

Kapnammoe kosbuo ¢ mpusmamu wu CaMOyCTaHABJIUBAIOIIUMHCS TIOAYLI-
KaMH NOJKHO GBITb CTATHUECKU OTGANaHCHPOBAHO OTHOCHTEIBHO JBYX B3auM-
HO MEPICHAMKYJISPHBIX OCel, COBNAAAIOMMX C HATIPABJCHUSIMH PaGOIHX peGep
npusM. -

st obecreyenust 5THX TpeGOBaHHA HMeeTcs CHCTeMa TMPOTHBOBECOB H
YPABHHTEJbHBIX IPY30B. [l HHBEJIHPOBAHUS MOPH3OHTAJBHON OCH TPYyOH H
COBMEINECHHA €€ C TOYKOH IOf[Beca Jlarephl peryJiupyones MHKDOMETDEHHBIMH
BHHTAMM B BEDTHKAJbHBIX HANPABJSIOLINX, 3aKPEIIEHHbIX HA TNOIVIABKE.
Husesuposanne ropusonTaibHOll ocH OCYINECTBJISIETCS TP ITIOMOLIM YPOBHS.

Kaprawueit nosiBec, sIBJASCh NEPEXOLHBIM 3TEMEHTOM MexaHH3Ma Bpa-
WIEHHST NJIABAIOINEH CHCTEMEI, IIPELOCTABJACT €ff BO3MOMKHOCTD KOVIEGAaTeNlb-
HOTr0 NBHXKEHHS B 1060 BepTHKAJBHON MIOCKOCTH.

Hucrpyment npusoautcss B mepabouee mosomeHue BBUHUABAHUEM BHH-
TOB 15.

Tapamerper uuCTpyMenTa mMOACUMTAHBI A TPYOB! C OTBEPCTHEM OOBEK-
THBa 180 MM M MaKCHMANBbHEIM OTK/IOHEHHeM OT 3eHuTa 45°, O6mnit Bec
TuaBawel cucremnl 170 xe.

Mexaunusm noBoportra TPYy6H no A3HMYTY COCTOMT U3
OIHOCTYNEHTATON IMIMHADHYECKOH Ilepefaul, KOJIeco KOTOPOi HOCPECTBOM
KapIaHHOTO NOJBECA CBA3AHO C ILIaBAlOLIeH CHCTEMOH, a ntectepHsi 16 — no-
CPeAcTBOM Bajla ¢ MaxoBMKOM [7. IIpH BpalleHHM MaxoBMKA OT pyK: Bpa-
WATe/bHOS JBHKCHUE YePe3 LAIMHAPHYECKYIO Nepesiauy H KapAAHHBI! oBec
Iepefiaerest mraBamomeil cucreme. Koseco uminumpnueckod neperauy, s-
JIACh ONHOBDEMEHHO HIKHUM KOJIBIIOM HACHITHOTO IAPHKONOLIIMITHAKA 18,
UMECT KOHUEHTPUYHYIO ¢ HAYaNbHOR OKPYKHOCTBIO KAHABKY. Onupasic ka-
HaBKOW Yepe3 IIAPHKM Ha BepxXHee TMONIHIHAKOBOE KOJBIO C TAaKOH Jie Ka-
HaBKOH, 3aJleTaHHON 712 HEmOABHIKHOMN PTYTHO! BaHHe, OHO LIEHTPHPYeT IJIa-
BaIOIYIO CUCTEMY OTHOCHTEJILHO OCH BPaIleHHUS.

Ha sy6uatom xosece ykperten jum6 Avamerpom 750 mm ns ycraHos-
Ki TPYOH NO asuMyTy. Ha CTymuue MaxoBHKA IO CKOJIb3AIIEH TocamKe
TNOCAXKEH PBIYAT I/ TOYHOH HABOAKXH. B MOMEHT HABONKHM phIuar CKpernJsercs
€O CTynHIel CNEUMANBHEIM (DHKCATOPOM, NOCJE Yero BpalleHHEM MHKDPOMET-
DEHHOrO BHHTA /5 COBMEINAIOT HyXHble PHCKH ILKAJBI H HoHuyca, OTCYUTHI-
BaHHe N0 BEPTHKAJBHOMY H TOPH30HTANBHOMY KDYTaM BEINOJHAETCH C I1O-
MOIIBIO HOHHYCOB C TOYHOCTBIO g0 1.

TakoBo B 06ImMX YepTax YCTPOKCTBO M NPHHUMN AeHCTBHS HHCTPYMEHTA,
ITocsie U3roTOBJIEHHST MHCTPYMeHTa Gyner NPOBELEHO TIHATENBHOE HCCTe0-
BaHHE TOYHOCTH BO3BPALUEHHS €ro B IIOJOXKEHHE PAaBHOBECHST, BO3MOMKHOCTH
MHKDOMETDEHHEIX CMeIleHHHE B DOPH3OHTAJBHOHN IJIOCKOCTH 6es HaApYLIeHHs
paBHOBeCHs ¥ 1p. Ecan Okaxercs, 4To TeOpeTHYeCKHe pacueThl B OTHONISHHHU
CKODOCTH 34TyXaHHUs KOJNeGaHUA M TOYHOCTH BO3BDAIIEHHS B NOJOMKEHHE
DaBHOBEeCHs TOATBEPKAAIOTCH, TO OyAeT H3IOTOBJEHA TPy6a 1Js HaGIOfeHUs
3Be3Jl (HOTOrPAHIECKHM METOLOM, MeHee IIOJBEPIKEHHBIM BJUSHHMIO Telvia
Ha6/mofatens ¥ BooGwe Gosee YIOGHLIM [JIs TUIABAIONIEro HHCTDYMEHTA,

Ecnu oxaxercs, uTo HauajgbHas OCTORUMBOCTH HHCTDYMEHTa HaCTOJBKO
BEJINKA, 4TO MHKDOMETPEHHEIE a3HMYTa/IbHble CMeIlleHHst He GyAyT HapymiaTh
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PABHOBECHST MHCTDYMEHTA, TO TOCJEHHH MONeT GbITh NPUMeHeH MJs Onpe-
Jenennst BpeMeru no crocofy Ilurrepa, a Takxke IJsg OUPEACTICHHA BPEMEHH
B Mepujuare. B 5TOM cayuac nenecoo0pasHo IPUMEHHTD POTO3NEKTPUIECKUE
METOJ, PETHCTDAIIEH 3Be3HBIX IPOXOMK/ICHHI.
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TPYIbl MOCKOBCKOIO UHCTUTYTA UHXEHEPOB TEOAE3UN,
: ASPOOOTOCBEMKU U KAPTOIPAOUHN
Boinycx 25 1957 r.

Kagenpa cocrasienusi H PeAaKTHPOBAHHMA KapT

IIpodeccop HOKTOP IKOHOMHUECKHX HAYK Ir. H v‘lepaauuea

TUIbI COILMAJIBHBIX KAPT CCCP
(oxoHuanue) *

MuorooBpasue coupaipipx xkapr CCCP u BAJKHOCTH OTOOpAIKeHHs Ha
KapTe OTJe/bHBIX TeMATHUECKHX BONPOCOB WINIOCTPUDYETCA B JIaJpHeHIeM
Ha HEKOTOPLIX THIAX COIMAJIBHBIX KapT.

O606iast B THN TO OCOOEHHOE, UTO IPHCYLIE I[eJI0M TPYIIe eXHHUTHBIX
KapT, TOMyUaeM BO3MOIKHOCTH JIyUlle OCO3HATH LIPEAMET HCCISLOBARHI.

Coucramue COJEPKAHMS U HA3HAUEHHS KapThl O0ecneunBaer Ty COBO-
KYIHOCTb NPUSHAKOB, KOTOpas JOCTATOYHO XapAaKTEPU3yeT TOT uau MHOH THN
Kaprel, UNCIO TAKMX THIOBHIX KapT BEChMa 3HAUUTE/NbHO H, CIENYeT HoJlarars,
JOCTHTAET He MeHee coTHE KapT. PaspaboTka 3THX THIOB KapT -— JEJI0 6yny-
ero, JieJo KOJJIeKTHBOB KBaJIn(pUITDOBAHHBIX COBETCKHX Kaprorpacgos.

- DOJIbLIIOE TIOJIOMKHTE/JIbHOE 3HAYEHHe B JleJe PA3BUTHS COBETCKOH COlH-
aJpHOM Kaprorpaduu uMeso Obl CcOCTaBjeHne ariaca THIIOB COLHAIbHBIX
kapr CCCP, HO 9T0 MOXKHO C/e]aTth TOJBKO loc/e TOro, Kax GyRyT . paspa-
GoTambl OT/e/IbHBIE OTPACIH COLMANbHONE KapTorpaduy. ' o

Pa6otra mo cO3JAHMIO HOBBIX THIIOB COLMAJBHBIX KapT

dra pafora B HACTOFIIEE BPEMSI BBIIOJHACTCS TYTEM HOCTIETOBAHUE,
NPOBOAMMbIX MOJOXBIMHI KaprorpadamMy B HX JUCCEPTAUHOHHAIX paborax,
NHIJIOMHBIX IPOEKTAX, 4 TAKXKE HAa IPOM3BOLCTBE, IJE COBAAIOTCH OTASJILHDLIE
KapThl U aTachl 0 BOIPOCAM, CBA3AHHBIM, [JIABHBIM 06pasoM, ¢ SKOHOMHUKOH
u ucropueii CCCP. Tax, 10. C. Buiny samuiena KaumanaaTokas JpccepTa-
WS 110 pa3paBoTke KapT HAPOJHOIO NPOCBEIIEHNS CCCP, E. H. Huxoabcroit
sauVIeHa KaHIIaTcKas JUCCEePTAIHs JI0 KapTaM 3ApaBoOXpaHenusd, aclil-
pamrom A. B. Kamenenxum paspabareBaloTcs Ha MeJKoMacIuTa0HBIX KapTax
ceapororo xossiiersa CCCP orjiesbHble BONPOCH IO KapTorpadupoBaHMIO.
Muorye JUIJIOMHBIE IIPOEKTHl ObIIH TOCBAIEHBl OTAGJBHBIM TeEMaMm IO
CONHANBHON KapTorpaguu.

Ho emme 6oJiee - CYIECTBCHHBIM siBJsteTCss TOT (akr, UTO B IPAKTHKE
KapTorpauyeckoro NPOH3BOJCTBA HAYAIN NOSBAATHCA H3 COLUHAMBHBIX KaPT
He TOJbKO SKOHOMITMCCKHE It HCTOPHUECKME, HO M KapThl JPYrodf TeMaThKU.
Tax, 5 eorpaduueckom ariace CCCP must 7 1 8 Kraccos CpeHell IKOJB
fLula momemena Kapra «Bpicimne yueGHBe 3aBefieHus M BaxkHeHimie xayd-
npe yapexcenns CCCP» (1951, crp. 60), B Teorpadmueckom ariace id
yunteseli cpepmeil mxoasl (1954 r.) — gapra HapOLOB CCCP (crp. 106),
motrocty Hacesenuss CCCP  (crp. 107), Baxuefiimine MapmipyTht PYyCCKHX

*CM. BBHTYCK 24,
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H COBETCKHX NyTemlecTBeHHMKOB (ctp. 119). [Toka eannuunble IPHMEDHl TAKHX
KapT [OKa3BIBAIOT, OAHAKO, UYTO pAas/iMYHAS TEMATHKA CONMAJBHBIX KapT
Hauaja TpHBJIEKATh M BHHMAHHe TPOU3BOACTEA.

[lepcnexTHBBl PasBUTHS COLMATIBHO Kaprorpagun

He npuxomurcst comuesartbest, uto masbHelmee 9KOHOMHUYECKOe B KYJib-
TYypHO® pasBUTHE Halllell CTPaHBI BHI3OBET MACCOBLIE OTPeOHOCTH B Pasfuy-
HOro pona COLUMAJBHBIX KapTax Pa3Hoo6pasHON TeMaTHKH. ta YBEPEHHOCTE
OCHOBEIBAETCA Ha TOM, YTO YKe B HACTOSLIEE BPeMs He YLOBJIETBOPEHEI MHO-
THE 3JIEMEHTapHble IOTPECHOCTH B DPA3MHUYHEIX CONHAJIbHBIX Kaprax., Tax,
HlalpUMED, y HaC HeT TYPHCTHYECKHX KapT, HECMOTDS Ha BCe pacryiee pas-
BHTHE TYpH3Ma, HET KapThl KYPOPTOB M JOMOB OTAbIXA, XOTS MACCOBH
- OTHBIX TPYASIMHXCSE y HAac NOJYYHJI PAa3BUTHE H OGeCHeueHHe BIIEPBRIE B

HCTOPHM YeJOBEUECTBA, HET KADPT HaMATHAKOB CTapHHBl U HCKYCCTBA M MHO-
THX JPYTHX.

Haneuefimee passurue KYJbTYPbl Halle# CTPaHHl He MOMKET GbITh NOJIHO-
UEHHBIM 0€3 COOTBETCTBYIOIIETO Pa3BUTHS KapTorpaduu H B NEPBYIO Ouepelb
connadpbHOR Kaprorpaduu. HecomHenno, uro GyayT NPOXOMKATH Pa3BHBATECS
U Te ee OTREJbI, KOTOPblEe YyKe HOJAYYHJIH 3HAUWTE/bHOe Pa3BUTHE, KaK KO-
HOMHYECKass ¥ MCTOpHYeCKas Kaprorpadums.

OtnenbHele THNBI COIIHANBHBIX KapTt

I/ICXOJIH H3 YKa3aHHOro BbllIE, OCTAHOBUMCS HA ONMHCAHHHA HEKOTOPhIX
THIIOB yXe COCTaBJEHHBIX COIHAJBbHBIX Kapr, OT6Hpa$I HX IO COHepXKaHHIo
H HasHadeHNl1o.

1. AuTponosorudeckas Kapra Cpennedt Asnu

Kapra macmrat6a 1:7 000000 0030pHas, COCTABJEHA CTYZEHTKOM-IHII-
Jomuuuei K. E. Mepsaskosoll 1o manubiM IpO(EeccopoB  aHTPONOJIOTHH
JI. B. Omanuna u I'. @. [deGen. Kapra ycranapiuBaer arHoremes maponos
Cpenneft Asun nyTeMm NpOHCXOMIEHHS UX OT CIHSHHS PasJMYHBIX TAaK Ha3bli-
DAeMBIX «BTOPHUHBIX> Dac U pasMelleHWe MX Ha TEPPUTOPHH COBPEMEHHEIX
COBETCKHX pecnyGiauk Cpenneil Asud. D10 pasMelleHHe TOKA3HIBAET 3aKOHO-
MEpHOe pacmpeneseHte N0 TePPUTOPHH €BPONICOHTHBIX H MOHTOJOMTHBIX npu-
SHAKOB Yy OTHE/IBHEIX COBPEMEHHEIX HAPOJOB B 3aBUCHMOCTH OT HCTOPHH HX
popmuposanns. Ha kapre doHom no ONpPe/IeJIEHHBIM TpajauHsiM MoKa3aHa
CTENEHb MOHIOJOMAHOCTH. KpoMe TOro, 3HAUKOBBIM METONOM AAHBI IIYHKTHE
AHTPONOJNIOTAYECKHX MCC/AENOBAHMN W SKCIEIHIMN, 2 TAKKe HCKOMAEMbIX
aHTPOMOJIOrHIECKUX HAXOLOK. MMelomasicsi Bpeska mpencrasiser HCTODHYe-
CKHe NyTH ABHKEHUS «BTOPUUHHIX» pac. Kapra nveer nayguoe u obpasopa-
TEIbHOE 3HAUEHHE, TIOATBEPXKIAss OCHOBHBIE MOJIOXKEHUS MaPKCH3Ma-JeHH-
HH3Ma TI0 HalHOHAJILHOMY BONpOCY.

2. JtHorpadHueckan Kapra 3anaamoii Esponm

Kapra macmra6a 1:10000000 cocrasnena CTYLeHTKOR- THnIoMuHI el
JI. H. Kovtocosoil, otoGpaxaer COBpPEMEHHOe DasMelleHHe HaponoB 3anaf-
HO# EBponbl mo OTHeNbHEIM rOCYRApCcTBaM, XapaKTepU3yioliee CBOHCTBEHHOE
KAITHTAIHCTHYECKOMY MUPY npeHeGpeskeHHe K OTHEbHBIM HAUMOHAMBHOCTSM.
®on KapTH HCNONB30BAH VIS TIOKA3a PasMellleHHA OTHEeJbHBIX HapojoB
3anaanoit Esponn. Kapra ocnosana na Mmarepuanax HMueruryra srHorpadun
Axagemuu mayk CCCP. Ona nmeer CIP2aBOYHO-0630PHEIE XapakTep.

3. Kapra naornoctu uacenenus CCCP

Kapra nnotnoctu macenmennss CCCP wus leorpadnueckoro ariaca aas
yunrenei cpennell mwkonw (crp. 107) macmrrada 1 : 30 000 000. Kapra co-
CTaB/ieHa no naHHBIM nepenucu 1939 r. [TioTHOCTh HaceTeHUS TOKA3aHA [0
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7 rpajauiEsiM — OT TOYTH He3aCe/IeHHbIX H [e3aCeJNCHHBIX TEPPUTOPHI, OCTaB-
JeHHBIX HAa KapTe He3aKpalleHHBIMH, JO TEPPUTOPHII, XapaKTepUsyIOIHXCd
WIOTHOCTbIo cBbimie 100 westoex Ha 1 Km* H 3aKpAIIEHHBIX B PasJUYHBIS
OTTEHKH JKeJITO-ODAHKEBBIX IIBETOB, NOCTENEHHO CTYIIAIOIIUXCS 10 MEpe BO3-
pacTaHus mJotHoctH, HlaceseHHble NYHKTBI Takmke pasieeHbl Ha 7 rpaga-
Wil — OT NYHKTOB ¢ HaceJenueM Menee 10 THIC. Yes. JO I'OPOLOB € Hacesc-
HpeM Gosiee 3 MuH. IIyHCOHBI ‘HaceJeHHBIX IYHKTOB IOKa3aHbl KPYyXKKaMU
pasHOll BesiMuMNE B ycsioBHOM Macmrae. Kapra umeer CHPaBOUHO-0030pHOE
3HAuYeHHe M JOCTATOUYHO XOPOIIO OTOOpamKaer CYILECTBYIONIeE pPasMEIICHAE
HaceJleHHss M ropofos. [Ipd HCUNCJIEHHH IJIOTHOCTH HACEJEHUs TOPOICKOe
HaCeJIeHHe WCKJIOUEHO, UTO CIOCOOCTBYET OTOODAaXKEHMIO IVIOTHOCTH Hace eHus
Gaixe K peasbHONR JeHCTBHTENbHOCTH.

4, Kapra pocra ropopos Esponefickoit wactm CCCP (1897—1939)

Kapra pocra ropoios Esponefickoit wacty CCCP (1897—1939) wmac-
mwra6a 1 : 10000 000, cocrasieHa CTYReHTKOH-gumiIoMHuLeH JI. H. Tumonu-
noit (Boab®) sust atiaca tuna BCAM, mmeer crpaBoYHBIA xapaktep. Ha
Kapre OTOOparkeHO H3MeHeHWe KOJAYeCTBa HACEJNEHUs CTAPBIX TOPOMOB, NO-
siBJIeHHe HOBBIX T'OPOJOB € MX HaceJeHHOCTbio, MarepualaMy Jyis COCTaBJIe-
HHsl KapThl SIBUJMCH JaHHBIC IE€Penuceil ¢ MX nocaeayomeil 06patoTKO.

5. Boiclupe yueGhbie 3aBefieHHs H BaXHelllpe HayuHble yupeieHHs CcCCP

Kapra yueGnasi, uz reorpaguueckoro ataaca CCCP s 7 n 8 KJaccos
cpemueil mxodst 1951 r. (crp. 60). PonOM KapThli NOKasaH pocT dHC/A y4a-
MXCS B HAYAJDHBIX, CEMHJICTHHX H CPEJHHX IIKOJAX 32 TOABL COBETCKOM
BJACTH 1O ueTHpeM rpajanusm — go 4 pas, or 4 go 10, or 10 mo 100 =
6otee 100 pas. IleuTpsl, HMefOLHe BhCUIME yueOHble 3aBeIeHNs, HAHECEHDL
Ha KapTy HyHCOHAMH IISiTH PasMePOB B 3aBHCHMOCTH OT KOJMYECTBA BY3OB.
Kpome TOro, {BETOM IIYHCOHA IIOKa3aH POCT BY30B 34 IOJbl COBETCKOU BJIACTH
0 YeTHIPEM IPANALMSIM B 3aBUCHMOCTH OT NPOIEHTA HOBBIX BY30B B NAHIOM
nentpe (1009%. moBux, Gomee 75% HOBHIX, 0T 50 110 75% n mo 509% HOBBHIX).
Haxomen, (paa)XxaMu Das/HuHbIX IBETOB II0KA3aHO DasMelleHye akamgeMuf,
Kak OGLMX, TaK U OTPAcJeBhX, a TaKxKe (puinanos AKajeMHH HayK CCCP.
Kapra npencrasJsier HHTEPeC, KaK IEDBBIH OMBIT OTOOpaKEHU B IIKOJBHOM
aTJiace PasMEIIEHUs] BY30B M HAYUHBIX YUPEHLEHHI.

6. Sxonommueckast Kapra Esponeiickoit Poccun cepeamun 90-x rr. XIX B.
(no Tpyay B. M. Jlenusa «Pa3BurHe KanHTanu3Ma B Poccnur)

Hcropuueckast xkapra Macurada 1:10 000000, cocrasiena CTYNEHTKOH-
qumomuuneir T. JI. Muesofi. Kapra orofpaxaer sxoHoMuky Esponefickoi
uacti Poccny cepemmnbl 90-x rr. XIX B. OCHOBHBIM €€ COREPKAHNEM SBJIACT-
¢s1 Kaprorpaduueckoe H300pareHUe BCEX TOJOMKeHHH B. W. Jlenusa B ero
aHamenuToM Tpyne «Passurtie Kamurasusma B Poccud», KOTOpbIE AONYyCKAIOT
kaprorpaduposarue. Ha KapTy HaHeceHbl DaliOHbl TOBADHOIO 3EMJICIEH,
OXapaKTepu3oBaHa COLMaJbHas NudepeHnualys KPeCTbANCTBA ¥ APYyrie
woMeHTHl. [To CBOEMY HASHAUEHWIO KapTa SBJSETCS MHOTOLeNeBoi. byayun
KapToll HCTOPHYECKOH IO CYIIeCTBY, OHA HMeEeT B TO e BpeMs 3HAUEHHE 1
[IOJIATHYECKOe, M IUKOJBHOM XapThl, TaK KakK ©OToOpaxaer ¢ IO3UIHA
MapKCH3Ma BaXKHEHIUI CONMAJbHBI MPOUECC NPOUNIOTo HalleH CTpamsl H
MOXKET CIVIKHTh yueOHBIM TiocoOueM Ipu u3yuenuu tpyaa B. U. Jlenuna.

7. TonuTHKO-aJAMHHHCTpaTuBHas Kapra I'pysuuckoit CCP, Aaep6aiiixanckoit CCP
n Apmstckoir CCP

[TpuMepoM TOJUTHUECKOH KapThl, B YaCTHOCTH IOJUTHKO-aAMHHUCTPA-
THBHOH, MOXeT CJYXHThL Kapra «TTosrTHKO-a IMMHHCTpaTHBHAS — [ py3uH-
ckag CCP, Asepbafimanckas CCP u ApwmsHckas CCP» wmacmraba
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1':4 000 000, nomemrennas na crp. 10 Atmaca CCCP uspaunus 1954 r. OG-
Has OOJIUTHKO-aAMHHHCTDATHBHAA KapTa OTOGpaKaer LBETHEIM (JOHOM Tep-
PHTODHIO KaXKIOH M3 TPEX NMOMEINEHHBIX HA HeH COI3HBIX pecnyGJuK, a Tak-
K€ NOJMUTHYECKHE LEHTPH PeclyCiUK H aIMHHHCTPATHBHbIE LEHTPhl BXOAA-
ILHX B HUX aBTGHOMHBIX PeCNyGauK M obnactefl. YKasaHHAs KapTa, HECMOTDA
Ha OrpaHHYEHHOE COJEpXKAHHE, HMECT BeCbMa KPYIHOE TOJHTHUSCKOE 3Ha-
1CHHE, TakK KAK OTOOpaXKaer NOJHTHKY MAPTHM B OGJACTH HAIMOHAJIBHOO
Bornpoca. UroGwl yscHHTb cefe 3TO, JOCTATOMHO HAHECTH Ha 3Ty JKe Kapry
TPaHHIBI CYIIECTBOBABLIEr0 B UAPCKOH POCCHH afMHHHCTPATHBHOTO meseHHA
3aKaBKasbsi. Yke 9T0 CONOCTABJEHHE IPEBPATHT . AAHHYIO KAPTY B arura-

UHOHHO-NIPONIATAHAHCTCKYIO, TaK KakK OCHAPYXKUT De3Kyio aHTHHAPOAAY!O

TMTOJNHTUKY B AJAMHUHACTDATHBHOM HAeJeHUH CTPaHBL OpHu napusme.

8. 9xoHoMuuecKas Kapta PepraHckKoll JOJMHEI

Kax npumep skoHOMUuecko KapThl, MOCBSIIEHHON OTOOpaXKEHUIO OT-
ACIBHEIX TEPPHTOPHAJIBHO-IPOU3BOACTBEHHEIX KOMILIEKCOB (Y4TO A0 HACTOS-
Iero speMeny ¢na6o pa3BUTO B Halllefl SKOHOMHYECKOH Kaprorpagun), mo-
HET CIYKHTh HeGoMbmas kapra Depranckoil TOMUHE MacmiTaba | : 3 000 000,
TNIOMEIIEHHAs B KauyecTBe BPesku Ha CTp. 155 Ieorpaduueckoro araca IJ1s1
yUHTeNIell CpeiHell IKOJBL DTa KapTa NpelCTaBisieT coGoi0 THIM 06111e9KO0HO-
MHYECKOH, B 3HAUUTENLHOH Mepe KOMILIEKCHORH KapTel. DOH HCMOMB30OBAH AJIST
TI0Ka3a pasHBIMH UBETAMH XapaKTepa UCIONb30OBAHHS H OTHEAbHBIMH 3HAU-
KaMU — CeJIbCKOXO3AMCTBEHHBIX KYJABTYP, a TAKKe NOJE3HBX HCKONAEMBIX.
Paseurne kaprorpadmpoBaHHs OTHeBHBIX TEPPHTOPHANLHO-ITPOU3BOACTREH-
HBIX KOMINIEKCOB, ABJISIOIUXCA 00bEKTAMH HHTEHCHBHOIO COLHAJHCTHYSCKOTO
CTPOUTENBCTBA M GHICTPOTO 3KOHOMHUECKOTO TMPeoGPa3OBAHUSA OTAE/BHBIX
TEPPHTODHH, NPE/CTAB/AAET NPOrPECCHBHYIO YePTY B DASBHTHH HALIEH SKOHO-
MHYeCKOH Kaprorpacguu,

9. Kapra puiGonoBubix Gacceiinos CCCP s aTaiaca tanma BCAM

Kapra poiGosoBrbix 6Gacceiinos CCCP mis atnaca tmma BCAM irace
wraba 1:20 000 000 npeacTaBasSeT AUIIOMHBIR npoext ctyfentkn H. 1, Ba-
KaHOBOH. JTa 3KOHOMHYECKAasi KapTa NPEeICTABJAET COGOH OIBIT KapTorpa-
$UpOBaHHST OXHOM H3 BaXKHeHIIHX OTpac/iell NHUIEBOH NPOMBIIACHHOCTH
CCCP, koropoit B Hawell KapTorpaduu yienserTcs HelOCTATOUHOE BHUMAaHHE,
x0Tt CCCP 1o ynoBy phIGH 3aHUMAET BTOPOE MECTO B mupe (nocste SInonuu).
Jta Kapra SBASETCS OTPACIEBOH KOMILIEKCHOMN KapToH, cTpemseiica moka-
3aTh He TOJIBKO KOJHYECTBEHHBIH H KAUECTBEHHBIH Xapakrep pHIGOJIOBCTBA,
#0 M 00pabaTHIBAOILYI0 NPOMLIILIEHHOCTD, 06e/TyRuBaOmHi PHIGOTIOBCTRO
TPAHCIOPT M JPyrHe, CBA3AHHBIE ¢ HHUM SKOHOMHYECKHE MOMEHTBI.

10. Kapra «HoBble KyJabTypel, BBeAEHHblE 3a FOAH COBETCKON BJACTH»

Kak npumep sxoHOMuueckoll 0630pHOH KapTh, TPAKTYIOWEH HOBYIO TeMa-
TaKy, MOXHO NPHBeCTH KapTy «HoBble Ky/JbTYpHl, BBeJeHHBIE 32 TOABLI COBET-
CKORl BracTH» macmraba 1:20000 000, momeureHnyio B T'eorpathnueckom
aTiace A/ yuuTeNedl cpelHeli mkoast (crp. 118). Ha xapre CCCP 3uauxo-
BBIM CII0COGOM pa3sMELIEHE! padoHBl pa3BeleHus 27 HOBHIX KYJbTYD, BBeIEH-
HBIX 32 POJBl COBETCKOH BJAacTH. DTa KapTa He OTJIMYAETCH KAKHMH-JIHGO
AOCTOHHCTBAMH, TaK KaK JIOKA/IU3aLUs 3HAYKOB NPUGIH3HUTENbHA, ODHEHTHDOB
ANt GoJiee TOUHOTO OTHECEHHS KYJBTYD K ONpeXeTeHHBIM pafionaM HepxocTa-
TCUHO, 3H2YKH He BCErJa YNauHEl M XOPOUIO DA3MUYMMEL U, HAKOHEIl, yKasa-
HHE Ha pasMellleHHe TeX WIM WHBIX KYJbTYyD HMEHHO B NAaHHOM paitoHe HUYeMm
He TIOACHEHO M WM € ueM He CBf3aHO. TeM He MeHee KapTa 3aciayHBaer
YIOMHHAHASA, TaK KaK OHA NOCBSIIEHA OAHOMY M3 BeCbMa MHOTOUHCJCHHHIX

H BAXHBIX BONPOCOB, CBS3AHHLIX C PasBHTHEM COIHAJUCTHYECKOTO CENbOKOTO
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X038HCTBA 1 TPEOYIOIHX CBOEro KapTorpaduieckoro orobpaxenng. Camas
[IOCTAHOBKA JAHHOTO BOTPOCA, BHIXBAUEHHOrC W3 pAxa IPYrHX, HE MeHee
BAIKHBIX, CRHJCTEJNBCTBYET 0 HEKOTOPOM JIBHIKEHHN MBICIH K HOBOMY.

11, Kaptpl «MeHUMHCKOH reorpauu»

Axanevux E. T, TIanJoBCKHIL IPE3HAEHT BCecolosnoro reorpahuyeckoro
obuiecTsa, BHICTYNHJ Ha BTOPOM Cbesle reorpadpuueckoro o0mecTsa CCCP
¢ noknagoM «O TpUHNANAX H3YUeHHsl Treorpaui  IPHPOIHO-0YArOBbIX U
napasuTapubix Gonesmefi». B srom jokjane, oGobmarnieM Hoj reorpadu-
YecKHM YIJIOM 3PEHHst MHOrOJIeTHHE SKCIEAHINONNbIE UCCIER0BARNS 1T HabJ0-
JEHHsl B pasJuuHbix pafioHax crpandl, akafemux E. H. [JaBnorckuil BHIIBH-
raer CJjaeylotiue noJOKEHHS:

1) paspaGoTaHbl METOJONOIAYECKHE OCHOBBEI M DPalMOHAJbBHbIE METOIR
YCTAHOBJEKHST HAJWUHS [PHPOJHO-OUATOBEIX TPAHCMUCCHBHBIX M Iapasurap-
nBIx Gosesnell Ha (oHe reorpa@HuecKHX JaHAWa(ToB € YUETOM Kpaesoft
STIMIEMHOIOTHY H C BBIABJICHHEM COUHMAJBHBIX VCJIOBMI, ONpeIeIOMHX 32pd-
Kenne Jmojiell 6o/Ie3HAMU € IPUPOJHOI 0YaroBOCThIO,

2) no6LITO MHOrO AAHHBIX 10 H3YYeHHIO TPHPOAHO-OYATOBBIX Boaesnett
5 CCCP; ¢ Goapurofi nmoauoTolf H3yueHa NPUPOAHAst OUArOBOCTH KJICIIEBOTO
BO3BPATHOFO TH(hA, KJENEBOro ¥ KOMapHHOrO sHNedasuTos, THeHIHHCKOH
SI3BbI, HEKOTOPHIX KJEHIEBEIX DHKKETCHO30B, TYJNSIPEMHH ¥ ADYIUX Bostesnelts.

B nocaeLylomux BEBOLAX CBOSTO MOK/IA/A, ONHPAIOIIHXCS Ha 9T OCHOB-
nple mosoxenus, akagemux E. H. [laprosckuit yKaseiBaer, UTO «IIPHCIENO
BpeMsi ¥ HeoOXOMMMOCTb KapTHPOBAHMS NAHHDBIX 1O mosoreorpaduu GosesHed
¢ TPHPONHOH 0UATOBOCTBIO H TyTell HPOHUKHOBEHHA KPYITHBIX smureMuil ¥3-34
py6Gexa» (m. 7).

Ormeuast cyry6yio KOMIUIEKCHOCTb 9TO# 3aj@ud, ROKI2IUHK YKa3LIBACT,
YTo «B €e pA3pelieHHH COBETCKHe Treorpadbl IOMKHBL NPUHATD AKTHBHOC
yaactue» (1. 8). Ha csoem Jokaane E. H. TlapnoBcxuil aeMoHCTPUPOBAJ
HEKOTOpBIC KapThl, JIOCBANICHHbBIE 9THM 3anavaM. He xacasch cyiecTsa yKa-
3aHHBIX KADT, BaXHO IOJUEPKHYTb, UTO TaK HA3BIBAEMAs «MEIHIUHCKAA
reorpaduay JOKJIANUAKA SIBJSETCS UACTbIO Teorpa(uy 3IpaBOOXpPAHEHUT,
OXBATHIBAIONIEH HE TOJBKO pacinpocTpaneHue GoesHedt 1 UX PABHOCYUKOB, HO
W psiI APYLMX, He MeHee BAXKHBIX NpoGaeM — 110 ofeCHeuenyio HacCe/eHHUs
MEAMIMHCKON TOMOIBIO, MED IPETYNpekieHns W Jedenus saboleBanuil
HT. A

Bee 5TH KapThl TaKKe OTHOCSTCS K colManbubiM. Hecomuenno, uro kap-
TorpaupORAHEE 3/1PABOOXPAHEHUS — 3TOH CJIOKHOE 1 BecbMa BaKHOH
npoGJIeME!, CBA3ANHON € Hacedenuem, — B GumKafiem OyAymeM JOJKHO
HOAYUUTL GOJBIIOE PA3BHTHE.

12. Kaptel, oToOpaxaiomine SBJCHUsS OGUIECTBEHHOH MHJ/ICOOTHH H JLYXOBHO# KYJBTYPhI

Haubodee caabo pasBUTEIME 13 CONMAJbHBIX KapT ABIAIOTCA KapThl,
oToGpaxKaoIe SBIEHUsT OOMECTBEHHOH WIeOIOTHA M IYXOBHOH KyJbTYPH.
Mexny TeM, Ciofia BXOASAT Takye OOIIHpHBIC H BaXKHbIE ofgacTi, Kax HayKa,
mKoJla, meuath M HcKyccTso. OueHs cnaoe kaprorpadguposanue 3TAX sBJIE-
upl, ocofeHHo IlevaTH, HCKyccTsa (B 3HAUUTENLHOH CTeNneHw H HaykH),
0GBACHAETCS HEePA3BUTOCTBIO HX reorpaduu.

Ho s10 o6bsicnenue sinpo nejpocratouno. Ciaenyer mogaratb, YTO Tpo-
CTpPaHCTBEHHOE pasMeINeHHe M 3THX BeChbMa CJIOXKHLIX COUUATBHBIX sIBJIeHAH
JIMeeT CBOM 3aKOHOMEPHOCTH, TaK KaK DPa3BATHE ABJIEHHHA BO BpEeMeHM M pas-
MellfeHHe WX B IPOCTPAHCTBE HEPasPHIBHO CBS3AHBI APYr ¢ JpyroMm. Bmecre
C TeM OUEBHIHO, UTO OBIIeCTBEHHO-UCTODHUYecKHe (opMauuu, OmpeRelIsio-
IHecs CrocoB0M NPOM3BOJCTBA, HAKIA/BIBAIOT HA Da3Mellenue sBJeHAH cBORA
OTIIeYaTOK, OBYCJHOBAUBAIONMN pasJiuyHble 3aAKOHOMEPHOCTH IJIs OTASJIbHBIX
ofImecTBeRHG-UCTOPUUECKHK CryTenedt passutud. Ho B yCJIOBUAX TOCHONCTBA

6 Tpyas MUWUTAHK, Bum. 25 . 81
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B NIPOLIJIOM B HALIEH CTPAHE AHTArOHMCTHYECKHX OOLIECTBEHHBIX (GopMmauui,
B YaCTHOCTH KaNHTaJH3Ma, He MOI/Ia BO3HHKHYTb LOTPEGHOCTD H3YHaTh
«reorpaduio OOILECTBEHHOH HAEOJIOTHH U AYXOBHOH KyJbTyphl». Takas fo-
TPeBHOCTb MOXKET BO3HHKHYTH TOJBKO B COLHMAJHCTHYECKOM OGIecTBe Ha
BBICOKOH CTYNEeHH €ro pasBUTHdA. M 3TO0 moToMy, 4To TOIBKO COLMAJIHCTHAYE-
CKOe OOLIeCTBO MOXKeT 3aGOTHTBCS O PA3BUTHH OOLIECTBEHHON HIEOJIOTHH M
AYXOBHOH KyJbTyphl. Pasymeercss, sTH HCC/IeA0OBaHUs MOTPEBYIOT AJS CBOErO
Pa3BUTHST 3HAYUTENBHOTO BpeMmeHH, OmHAKO He CJIeIyeT COMHEBATBbCS, YTO
OHH GYyLyT NIPOM3BENEHBl, TAaK KaK 3TO IPEICTABASET H TEOPETHUECKHI ‘M
TIPAKTAYECKUH HHTEPeC M BBI3BIBAETCS IOTPEGHOCTAMH BCEro OOIIeCTBA:

[lyrd panbHelilero pasBMTUsl cOLHMANbLHON KapTorpaduu

Bce KpaTko oxapakTepu3oBaHHBIE THILI COUMAJBHBIX KapT JAJeKo He
OXBATHIBAIOT BCEX THIOB. B 3TOM HeT, OaHaKO, HeOGXONMMOCTH, TaK Kak 3a-
Jlaya 3aKJI0YAeTCsl TOIBKO B TOM, UTOOBI JATh CBOErO POja WMIOCTPAIMIO
K H3JI0JKeHHOH BBILE KJIACCH(DUKAIHM CONHMA/BHBEIX Kapr, OTa HIIIOCTPALHS
YOeXKZaer B TOM, UTO CaMa JKU3Hb, OOIECTBEHHEIE NOTPEGHOCTH, HE3aBHUCHMO
OT KaKHX OBl TO HM OBLIO KJIacCHGHUKALMOHHBIX CXeM, BEAYT K Pa3BUTHIO
COLMaMbHON KapTorpaduu B pa3HOOOpa3HBIX HanpapBJeHHSX. '

Ho sTo passuTue npoucxogut MejieHHo. Mexay TeM HayyHast 3a7aud
3aKJI04AeTCS B TOM, YTOOBI CIIOCOOCTBOBATH YCKOPEHHIO STOTO DPAa3BUTHA,
NPUAAHHIO €My IUIAHOMEDHOI'C XapakTepa H YJAYYileHHK) KAuyecTBa BHOBb
cospasaeMblx KapT. Takum o0pasoM, BO3HHKAeT BOIPOC O NyTAX JajbHell-
IICro paspHTHS couMaJabHON kaprorpacguu B CCCP.

Haibrefiiiee pasBuTHE COMRAJIHCTHUECKOTO NPCH3BOACTBA M KyJbTYPEL,
KaK yKe OTMEUEHO, BBIABHTaeT H OVAET BBIIBUTAThb BCE HOBLIE M HOBBIE 00JI4-
CTH COLHAJbHOH KaprorpaMy M HOBbIE THIBI KapT., DTH KapThl SABJSIOTCS
CIeHaMBbHLIMY. [T09TOMY /15 BO3MOMKHOCTH HX Pa3paGOTKH HEOGXOIHMO CO-
UYeTAHMEe 3HAHUH KapTOrpadHu M TOrO CHEUHaJbHONO KDPYra COMHAaJIBHBIX
fIBJIEHUH, KOTOPHIE JOJAKHBI OBITh OTOGPaXKeHHl Ha KapTax. Heo6xopumo Tak-
Xe MMETh B BUAY, YTO NOAABJAOLIee OOJBILHHCTBO 3THX BRAOB MeEJKOMAC-
ITa0HBIX KapT, KaK KapT CHeUMaJbHBIX, HOTpeSyeT 0 CPAaBHEHHIO ¢ TOMNO-
rpauyeckiyy U obmereorpaguueckiMu KapTaMi CPaBHHTEJBHO HEGOMBIINX
THPaKeH, BbIPaXKAIOIUXCS JeCSITKAMH TBICAU WJIH JAXKe HECKOJbKAMH THICS-
YaMy 3K3eMIUISIPOB. MeximouenneM B 3TOM OTHOLIEHHH SABJISIOTCS KapThl 3KO-
HOMMYCCKHE M MCTOPUYECKME M aTjachl 3THX KapT, NOJYUHBIIME TNpaBa
TPaXxKJ1aHCTBa B COBETCKOW KaprorpadHu ¥ BXOASINHE B 3HAYNTEIBHON Mepe
B COCTaB IIKOJIbHBIX KaPT H aTJaco3, HMEIOUIUNX GOJbIIHE THPAXKH,

~ Bce 3to nossoaser chenaTh BEIBOA, UTO PA3BATHE COLUMAJBbHON KapTo-
rpaduy MOJXKHO IOHTH B NEPBYIO OUepeldb NyTeM PAa3BHTHA BeIOMCTBEHHON
Kaprorpaguu. BegomcTtsa M MuHHCTepCTBa, OGBENMHSIONME B CBOEM YIIPAaB-
JIeHHH OOIIMpHBIE OTPac/]H NPOH3BOJACTBE M KYJbTYPHI, €CTECTBEHHO, 00Ja-
Halor BCeMH HEOOXOQMMBIMH IS 3TONO MAaTePHANAMH H CHEUHANHCTAMH B
06J1aCTH TIPOM3BOJCTBA W SIBJISIOTCS EPBLIMH TIOTPEGHTENSAMU COOTBETCTBYIO-
uieil xaprorpapuuyeckoii npoaykuu. Passutue conualdbHOl Kaprorpaduu
uepes cucremy I'VI'K Bcerma Gymer HOCHTH BCJIGACTBHE VKA3AHHBIX BbILIE
NPHYMH OTrpPaHRYEHHBIH XapakTep. Ho M/ cospaHusi BeIOMCTBEHHOH KapTo-
rpaduy HeoOXOAUMBIM YCJIOBHEM SIBJSIETCS OPTaHH3AUNS B CHCTEMAaX BeJOMCTB
U MHHACTEPCTB COOTBETCTBYIOUIMX Kaprorpaduueckux Giopo HAM HeGOJbINHX
rpymnn kaprorpa¢os, KOTOphle 3aHMMAaJ/UCh Obl TEKYHIMMH BONPOCAMH BEIOM-
CTBEHHOH KapTorpaguu, pa3pabaThlBajJd U COCTaB/IS/IH COOTBETCTBYIOIHE
KapThl M atjaackl n 3a00THIHCh O TNONJIEPKAHHH HX HA YPOBHE COBPEMeH-
HOCTH,

OTH KaprorpauyecKye TPYNIEl HIH GIOpO MOMJIM Gbl BKJIIOYATHCA B CO-
CTaB BEJOMCTBEHHBIX HAYYHO-HCCAEJOBATENbCKHX HHCTHTYTOB, CTATHCTHUSCKUX
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WIH IIAHOBHIX OTASJOB B 3aBHCUMOCTH OT BCEH COBOKYIHOCTH KOHKDETHBIX
yeaopiit. Ha BegoMCTBA M MHHHCTEDCTBA JTOJIKHEL ObIM OB JIOKUTBCS M
3a60THl 06 H3JAHUE COOTBETCTBYIOIMX KapT U aTJaacos.

Pasymeercst, (paKTHUECKOe OCYIICCTBIEHHe OPraHu3ailiy BEOMCTBEHHOH
KapTorpagun TpeOyeT BK/IOYCHHS Kaprorpadpuu B cepy OOBIMHBIX TPOU3-
BOJICTBOIIILIX 3A/ANHH COOTBETCTBYIOMMX MHHHCTEPCTB M BemoMcts. Cieno-
BATEJILHO, JU/IA BHEAPCHUSI B JKU3HD COOTBETCTBYIOIIUX BELOMCTBEHHLIX KapTO-
rpadUyecKux sueek JOJKHO NPOMTH N3BeCTHOE BPEMs B YC/IOBHSX pactyurei
NOTPEGHOCTH B ClelHaJbHbX KapTax.

~ Ho pasputde BCLOMCTBEHHOR Kaprorpauu MOXKET OLITE  YCIEUIHBIM
TOJBKO HPH YCAOBHH TIOMOIIM €O CTODOHBI KPYIHBIX HayYHO-HCCIEL0BATEIb
CKHX UeHTpoB. Takumu MOryT OHTh KapTorpapuueckue HayqHO-HCCICI0BA-
TeMBCKHE yupercienus xak B cuereme [YIK MBI CCCP, Tax By3H 4
Kadeaps Kaprorpaduu, HaXOAMIHECcs B BeNEHUN MBO.

Bosbiuyo posb jodxkua Obuia Obl CHIPaTh Axapemus nayx CCCP ¢ ee
MHOTOUHCJIEHHBIMH HICTHTYTAMHA U (pHAMajJaMyM Ha MecTax, akaLeMHH COi03-
peix CCP, cnenmanpuoie axajemud. OT 5THX HayUHO-ACC/IEHOBATCABCKUX
opramusanil majo OKUAATh Hayuno# paspaboTKi OCHOBHBIX 3ajat CONHAb-:
HoOH KapTorpaduil, a TaKKe IIOMOIIU B OCYIIECTBICHAN BEIOMCTBAMY W MUHH-
CTepeTBaMi  0oJice KPYIIBIX KapTorpagiieckux naupHagu#. OpHARO 3TH
HAYUHO-UCCHEOBATENCKAE YUPCKICINS Hi B KOCM CJIyuac HE MOJAKIIbI GBI
651 TOAMEHATL COG0I0 BELOMCTBEHHLIX Kaprorpaduueckux paboT. drto Obl
BDEIHO OTO3BAJOCH ia MKMBHCHHOCTH H TOJE3HOCTH OTAENLHAIX gaprorpadu-
YECKUX IIPOH3BC/ICHHIL, BEINOJNEINE KOTOPBIX KOJIKHO TNPOUCXOIUTL B PAMKAX
COOTBETCTBYIOUIETO MPON3BOACTRA IPH MOMOMM HAYIHBIX YUPEXKAEHUN TOJLKO
B HMEOOXOMNMBIX clydasx. MuHimuarusa COOTBETCTBYIOIIETO TPOU3BONCTEA
JOJIKIA MMCTh I 3TOM BOIPOCE OCHOBHOE H BaxkHefimee smaueHue. IIpu aToM
CJeflyer yuecrb, UT0 TAKOre poia MHHIMATUBY CJIEIyeT 0XKUAATh HE TOJMbKO
OT PYKOBOJSAIMX DAaGOTHHKOB HNPOMSBONCTBA, HO M OT IPOCTBIX pafounx.
BricTpo paspuBaioleecs CONHANHCTAYCCKOE HPOU3BONCTEO HECOMHEHHO Mpejl-
CTABHT B HelajexoM OyaymeM rpefoBanue Ha Psij{ HOBLIX KapT, ¥ HE TOJIBKO
MeJIKHX MACIiTafoB, €CIH YUecTb, B UACTHOCTH, CEJbCKOE XO3SHCTBO.

Ho mOMHMO H3JAGHKCHIOrO OCHOBHOTO LYTH, BEXYIUIEro K DasBUTHIO CO-
WHaNBIofl Kaprorpaduu, CJIeLyCT €0 Beell ONPENeNCHHOCTHIO OTMETHTDh, HTO
SHAUMTEAbHCE CONCHCTBHC PA3BUTHIO MeJKOMAcuTaGHOR CconMaibHON KapTo-
rpadun pomken oxkasatb u IYTK MBJL CCCP, xak mMongefiee B cTpane
KapTorpaduueckoe, KapToCOCTABUTE/NbCKOE M KAPTOH3IATENbCKOE IPOM3BO/L-
cTB0. PaspuTHe COUNANBHON Kaprorpaduu B 2T0f cucTeMe Gy/IeT COBEPIIATLCSA
BEe TOJDBKO TYTEM JlaJblleflero yCoBepIIeHCTBOBaMHSI 9KOHOMHUUECKOH U HCTO-
prueckoil Kaprorpaduu uepes CHCTeMYy IUKONBHLIX aTJlacoB W Kapt, HO M My-
Tem pacLIMpelsi TeMaTHKH KapT B 9THX arjlacax, a TakxKe COCTaBIeHHA U
M3JAHMSI PA3HOT0 POja KapT J aTjacop [0 HHALHATHBE COOTBETCTBYIOMIHX
BEJIOMCTR,

ITepey conmuanbioil kaprorpaguedl B 1eJOM CYIIECTBYIOT TIDOMajHbIE
mepcrexkTHBbl B Haled crpane. Mx ocyuiecTB/IeHAe noTpelyeT 3HAUHTeNBHBIX
KapTorpapHuIecKux Kaiapos.

OtneabHEle OGJACTH COLHAMBHON KapTorpaui HAXOXITCA B DASHOI
CTENEHH WX TOTCHIHAJNBIORO passutust, M3 HUX aBe obmupnble 061aCTH
MMEIOT BCE TPEINOCHIIKK M8 O/ImKafiiero pocra. JT0 HAPOAHOE IPOCBE-
Llenue W 3Apapooxparcnue. DTH 00JaCTH KYJIbTYPbl MMEIOT HE TOJDKO CBOIO
BECbMa 3HAUATCBHYIO IO BPEMEHW WCTOPWIO Da3BUTHS B Hallefl crpame, HO
¥ ucropuio cpoeli xaprorpaduu. TloTpefHOCTH JKe B KapTax MPOCBEIIeHnd
¥ 3APABOOXpANeNnsl BecbMa pasnoodpasna. BypHoe passuTHe HAyKH B Hartei
CTpaHe BHABMTAET TOTPEOHOCTb ee KaprorpadupopaHus.
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Henbast taxke me ynoMsiHyTh, uTO, HeCMOTpS Ha KDYIHO® pa3BUTHE
9KOHOMHUECKOA Kaprorpadun, KapTorpadupoBanye HAIIErO CENbCKOTO X03slite
CTBa OTCTAJIO OT TPeGOBAHMH XKU3HH W NPOM3BOJCTBA.

Henbsst He GHTH TBepLO yBepeHHBIM B TOM, YTO Hallle OTCTABaHie OT
XH3HH BO BCEX 3THX OTPac/sX B OaMMaliuide JKe roabi GYAeT NOJHOCTHIO
JIMKBUIIPOBAHO, M Halla COBEeTCKas Kaprorpadus o6OraTHTCS PAZOM HOBHX
3aMeyaTeNbHEIX KapT U aTiacos.

KOHTPOMEP Ne

[pu  o6uapyxenuy Ieexta, npocsBa
BO3BPATHTL KHITY BMecTe o SIPJIBIKOM  [1J1s1
OOMeHa 10 anpecy: rop. Pura, B. Anrona-
bac, 1. Ne 43, Kaprorpaduueckas tabpuxa.

Pacxoawt no nepecenve sosmeaireq thapuxod.
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